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• DISEASES DUE TO PROTOZOAN PARASITES. 

(a) Amoebiasis. 

Maceje (J. W. Scott). A Case of AmoeMe Dysentery in a Monkey.— 
Report of the Accra Laboratory for the Year 1915. pp. 74~75. 
With 1 coloured plate comprising 4 figs. 1916. London, W: 
J, & A. Churchill 

A case of amoebic dysentery is described in a small monkey, Gereopi- 
fJieciis petaicrista, used for inoculation with a strain of human trypano¬ 
some at the Accra Laboratory, West Africa ; it died unexpectedly 
on the 65th day after inoculation, having showm symptoms of diarrhoea 
for some time, but appearing otherwise healthy. 

On post-mortem examination the mucous membrane of large 
intestine was found to be congested and studded all over with ulcers 
which were most numerous near the caecum. Each ulcer was roughly 
circular with a central slough and raised, ragged, blood-stained edges. 

In fresh preparations of the contents of the large intestine numerous 
amoebae were seen. When stained these measured from 12 to 30/i 
in diameter; the cytoplasm was much vacuolated and contained 
numerous bacteria-like chromidia. The nucleus was somewhat 
indistinctly stained by Leishman’s method and appeared to posses a 
fine chromatin network but no distinct karyosome. In sections large 
numbers of the amoebae were seen in the bases of the ulcers piud 
penetrating into the adjacent layers of the intestine. 

Numerous cysts were also present, measuring, as a rule, 12 to 18/i 
in diameter, but some larger forms were s^n which measured as much 
as S3/^; these possessed a thick wall, which stained red with Leish¬ 
man’s stain, and a single large vacuole occupying the ^reatf^r part of 
the interior; the number of nuclei varied greatly—in some cysts 
there was only one, but in others there were several. These cysts 
somewhat resembled the bodies described by Alexbjeee (1911) 
under the name Blmiocystis enterocola. 

The name Entamoeba cercopitheci is suggested for the parasite. 

Vast numbers of minute spirochaetes averaging 5*28/i in length were 
also found in smears from the large intestine; these resembled 
Epirochaeta eurygyrata found in human faeces and there was no evidence 
that they were pathogenic in this case. 

(0349) Wt.Pn/85, 900. 3J7. B.F.&Ltd. Gp.ll/S, A 




liCHHORH (A.) & Gallagher (B.). Spontaneous AmeMc Bfsentery 
in Monkeys.-—J?. Infect, Dis, 1916. Sept. VoL 19. Ko. 3. 
pp. 395-407. With 6 figs. 

The outbreak here described occurred in a batch of 15 spider monkeys 
(Ateles ater) kept at the Xatioiial Zoological Park, Washington. U.S.A.j 
and imported between July and December 1915 from Colombia 
and Salvador. The moniceys ranged in age from 2 to 5 years and were 
placed together in a large exhibition cage. One of the monkeys, 
received on October 26th, showed symptoms of illness on arrival, 
similar to those manifested later by the others, and it appears probable 
that this monkey introduced the infection. Eight animals out of the 
total of 15 exposed succumbed, and of nine showing symptoms only 
one recovered. While in captivity it was noticed that these spider 
monl^eys had developed a depraved appetite for the faeces which they 
evacuated. A minute history of the disease in each animal is given. 

The symptoms showm were briefly as followsMarked dejection, 
temperature remained practically normal, and appetite, while 
diminished, w’as fairly good up to the time of death; loss of weight, 
but emaciation not marked. The principal symptom was severe 
diarrhoea, the faeces being usually of a fluid consistency, yellowish grey 
in colour, and foetid, containing at times a considerable amount of 
mucus with yellowish flakes; in the more acute cases the faeces were 
sometimes blood-stained. In several cases the symptoms "were apparent 
for only two or three days before death, while in other cases they lasted 
for a period of from two to four rreeks, the animal at times appearing to 
have some'what recovered, and then it would relapse and die suddenly. 

On post-mortem examination the caecum and colon were found 
affected in all eight cases, the rectum being involved to a greater or 
less degree. visible lesions could be found in other portions of the 
gastro-intestinal tract. Abscesses were found in the liver in two 
cases. The lymphatic glands in the neighbourhood of the colon were 
sometimes found to be enlarged and oedematous. 

The lesions in the large intestine were pronounced and took the form 
of a dense corrugation and necrosis of the mucous membrane, which 
in advanced cases was affected nearly throughout. In milder cases 
the lesions took the form of numerous small ulcers from 1 mm. to 1 cm. 
in diameter, well separated from each other, and presenting raised, 
congested, irregular borders. The affected portions of the intestine 
which had not become ulcerated were covered with a thick, amorphous, 
diphtheritic material The deep ulcers penetrated beyond the sub- 
mucosa, but no indication of the condition in the lumen of the intestine 
was apparent from the peritoneal surface. 

Abscesses of the liver were found in the two cases showing most 
extensive intestinal lesions; in one case, only one abscess was present, 
while in the other case five fairly large abscesses and two smaller ones 
were observed. 

A detailed account is given of the lesions involving the intestines and 
the liver in each animal. 

No special attempt w^as made to determine the species of the amoebae. 
The amoeboid forms were especially numerous in the liver abscesses, 
but could also be readily found in intestinal matter, the encysted forms 
being more numerous in the latter. In the vegetative stage they 
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showed very active protoplasmic changes wdien taken fresh from the 
pns of liver abscesses or from faecal material. 

T.o determine the relationship of the causal organism of this disease, 
named Amoeha aieles by the authors, to the tropical dysentery of man 
an attempt was made to transmit the disease to cats, since these animals 
are susceptible to Ammhb Mslohjtiea. Feeding experiments on four 
cats gave negative results, suggesting that the parasite belonged to a 
different species from that of man. It is stated, however, that "the 
‘‘results doliot warrant any conclusions as to the pathogenicity of this 
parasite in cats, since failure of transmission to a limited number of 
vimimals is not sufficient evidence as various investigators have found 
that the. transmission of human amoebic dysentery to cats is not 
invariably successful. 

(b) Anaflasmosis. 

Finzi (lb) & CbvMPus {A..). Anapiasmosi, Sul significato del ‘‘ Corpl 
EniogiobuiarF’ '‘Funti Marginal!” “ Anaplasmrb trovati nel 
sangue degli ovini della Sardegna e del Piemonte, fiinaplasmosis. 
The Significance of '' Intra-corpuscular Bodies.'" Marginal 
Points,"’ ‘hlnaplasms "" found in the Blood of Sheep from Sardinia 
and Piedmont .]—Nuoro Ercolani., 1910. Oct. BJ-Nov. 10, Dec. 
10-20, and 1917 Jan. 15-31, Yols. 21 & 22. Nos. 30-31, lk-35, 
and 1-2 respectively, pp. 493-500, 557-571, and 2-8 respec¬ 
tively. 

The greater ]3art of this article is concerned with an exhaustive 
survey of the literature dealing with the subject of anaplasms since 
they were first incriminated by Thetler in 1908 as the cause of the 
so-called “ gall-sickness ” of cattle in South Africa. Various authors 
have since found these bodies in the blood of cattle suffering from 
diseases clinically resembling gall-sickness in widely separated parts of 
the world. 

A description of the morphology and incidence of anaplasms in the 
blood is given. Numerous observers have recently discovered similar 
structures in the blood of other species of animals, particularly in 
animals suffering from diseases characterised by grave anaemia; 
considerable doubt ha.s thus been shed on the specificity of anaplasms, 
many observers holding that they are merely artefacts, forms of 
degeneration accompanying anaemia, or remains of other blood 
parasites. The Views of authors who have attem]>ted to disprove the 
parasitic nature of the structures are very fully entered into. 

The observations made by Finzi and Campus were limited to a few 
sheep imported for experimental purposes from Sardinia. 

Tibaldi (1914), considering that in Sardinia—on account of its geo¬ 
graphical position, frequent inter-comniuiiication with the coast of Africa, 
and the great abundance of Ixodidae and other arthropods—^haemo- 
parasitie protozoa could not be lacking examined numerous smears prepared 
from the blood of various Sardinian animals, and he found, in fact, after 
methodical researches, forms of anaplasms in the dog, pig, horse, sheep, and 
guinea-i>ig.” 

One of the imported sheep kept under the authors’ observation, after 
a few months, developed acute symptoms of liver-fluke disease. 
On examination of blood smears a large number of red blood corpuscles 
were found to contain in the centre, but more frecpiently at the 

(CS49) * 



peripkery, coccus'skaped bodies, wMch took on an intense cliromatiii 
tint, and were considered to be absolutely identical -witli the protozoan 
structures named by authors marginal points ’’ or “ anaplasms.’’ 

On examining the hlood of the remaining six sheep it w^as found that 
in the case of two of them the red blood corpuscles were invaded with 
similar bodies to the extent of 30 per cent. These tw~o sheep showed 
manifestations of anaemia and the eggs of the liver fluke were fomid in 
their faeces. The sheep showing these structures ^vere obviously 
suffering from flulre disease. 

Examination of blood from sheep in two districts in Italy was then 
undertaken and in some of these sheep bodies similar to anaplasms were 
discovered, but it had to be admitted that these sheep were also 
suffering from fluke disease. 

The authors endeavoured to elucidate the problem as to the nature 
of these structures by provoking experimental anaemia in sheep and 
rabbits. Some of the rabbits were deprived of their spleens as one of 
the authors (Finzi) had previously demonstrated the destructive 
power of the spleen on haemoglobin. Some of the animals were inocu¬ 
lated with a large quantity of distilled water and others with a specific 
anti-red-corpiiscle serum. Smears were made from the hlood at 
varying intervals. 

The usual anaemia changes in the red blood corpuscles were seen 
and a large number of the corpuscles -were alleged to contain bodies 
similar to marginal points. 

The authors’ conclusions are as follows :— 

‘"(1) The observations made by Tibaldi in Sardinia and our own 
observations do not allow of our affirming the existence of anapiasmosis in 
Sardinian sheep. 

'' (2) It is easily proved that " marginal and central points ’ can be 
found also in the red blood corpuscles of Piedmontese sheep. 

(3) The marginal and central structures are not always the real and 
tme pax’asites. 

(4) The intracoipiiscular marginal and central bodies are frequently 
signs of changes of the blood commonly observed in the anaemic state. 

“ (5) Acute secondary anaemia following grave distomatiasis gives rise, 
in the sheep, to the possible appearance within the red blood corpuscles of 
certain round corpuscles, coccus-shaped, 0*1 to 0*5 microns in diameter, 
placed either at the peripheiy or centre of the corpuscle. 

(6) The anaemia following the injection of specific haemolytic sera 
into sheep also produced changes in the corpuscles represented by the 
appearance of dots and of central and peripheral granules. 

(7) The anaemia following the injection of distilled water shows, in 
norma! rabbits and in rabbits deprived of their spleens, changes in the 
blood exactly comparable to those observed in sheep affected with anaemia 
produced experimentally by specific haemolytic serum. 

“ (S) The results of our experiments fully confirm the coneiusions 
arrived at by Bias and Aragao and by Laveran and Franchini. 

(%) Although convinced that not all the forms of disease described as 
anaplasmosis are real and true diseases due to a specific protozoan, and that 
the ^ intracorpuseular bodies ’ or ‘ marginal points ’ may have much less 
significance than some authors have thought fit to attribute to them, 
nevertheless the observations of Theilet and Lignieres — and more 
especially those of the latter author—require that anaplasmosis should be 
considered amongst- the protozoan diseases due to parasites of a special 
type which should be considered as a separate and distinct on its own 
account and as a clearly defined morbid entity.” 

[The object of these authors’ experiments caimot be understood as 
the anaemia provoked by their methods would naturally have been 
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expected to give rise to the well-known changes in the corpuscles 
known as punctate degeneration. Moreover, the aiitkors do not 
seem to have taken into account the clinical nature of the disease, the 
descriptions of the South African gall-sickness not corresponding in 
any way with the disease described in their sheep. 

As regards the confusion betw’een gall-sickness or anaplasniosis and 
ordinary redwater it appears that these diseases* can be easily dis¬ 
tinguished experimentally, for when blood containing the causal 
organisms of both diseases is inoculated into a siisfeeptible animal the 
reaction set up by the one disease takes place much later than in the 
case of the other.—Ed.] 


(c) CocciDiosis. 

Guillebeau (A.). Farasitisehes Vorkommen von Eimeria Siiedae 
(Lindemann) In der Leber des Hundes.— [Eimeria siiedae Linde- 
inann in the Dog’s Liver.]— Schweiz, Arch, Tierheilk. 1916* Nov. 
Vol. 58. No. 11. pp. 596-602. With 6 text figs. 

Coccidiosis of the liver, although common in rabbits, is very rarely 
found in the pig (Johxe), and in the dog (Eivolta, Perkoxcito). 
Borxhauser (1912) described the occurrence of coccidia in the ef)ithe- 
liiim lining the bile duct and in the liver parenchyma of the dog; these 
parasites were much larger than those found by the author, and 
belonged to the so-called Diplospom (or bigemina. 

The tw’o cases described by the author occurred in old dogs (10 and 
13 years old, respectively,) in which the most marked symptom during 
life was great enlargement of the abdominal cavity. 

On post-mortem examination this was found to be caused by the 
presence of a large quantity of blood-stained exudate. The spleens 
were enlarged. The liver w^as also increased in size and distorted in 
appearance. In one case numerous soft dark red centres I to 1 cm. in 
diameter could be seen on the surface of the liver and in both cases 
these were found to be numerous in the parenchyma. 

Microscopic examination of scrapings from these nodules sho-wed the 
presence of red blood corpuscles among which were found a large 
niimher of small parasites, uniform in shape, measuring 7 by 12p, 
containing a nucleus in diameter. This nucleus underwent changes 
after exposure to the air for a day. These parasites are smaller than 
those found in rabbit coccidiosis, in which the parasites, as a rule, 
measure from 20 to 50p in length by 20-39/« broad. 

Histologv.- -The less advanced lesions were foxxnd to be composed 
of a network formed of trabeculae of liver ceils and filled with red blood 
corpuscles. The liver cells w’-ere nucleated and contained a granular 
protoplasm in which were found rotmded lightly-vstaining parasites 1/e 
in diameter containing a small point which stained deeply with hacma- 
toxylin. These parasites w’ere considered to be the schizonts of 
coccidia. 

In the more advanced lesions distension of the blood vessels becomes 
more and more marked while the liver trabeculae become shrunk down 
to 20 or even 4/i in thickness, and covered at a distance of 4p on either 
side by a membrane about ipi in thickness corresponding to the 
walls of the intralobular capillaries. The trabeculae finally disappear 
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completely until in places the section is composed almost entirely of 
red blood corpuscles, among which are found niiiiieroiis coccidian 
zygotes. 

(d) Bird Malaria. 

Brug (S, L.). Morphologische StiidieE m Proteomwi fmm>x. 
[MorphologicalStudies miProteosoim fraevox.'] — Arch ,/. Schiffs- th 
Tfop^^Hijg, 1916. Juty. VoL 20. No. 13. pp. 289-306. 
With 2 coloured plates, comprising 104 figs. 

These studies were undertaken with the object of determining 
whether certain fomis could be seen which had caused Hartmakn to 
classify Proteosoma among the Binucleata. 

The material was obtained from the blood of canaries infected with 
Proteosoma. The best preparations were obtained after drying and 
fixing with alcohol, and staining with Cliemsa for three to four hours. 
Good results 'were also obtained by using Kiewiet de Jonges stain 
consisting of Aziir II 40 mg., eosin 25 mg., methyl alcohol 25 cc. 
This stain was placed on the unfixed smear, an equal quantity of 
distilled w*ater added immediately, and then allowed to stand for from 
one-half to one hour. Other methods of fixation and staining are also 
described, ]}iit the results obtained w’ere not good. 

The various stages in the life-cycle of the parasite are very well 
depicted in the coloured plates. 

In order to study the development of the niicrogametes the slide 
covered with the fresh blood film \vas placed for from 10 to 75 minutes 
in a moist chamber consisting of a Petri dish containing some moist 
blotting pa])er, and then dried and stained with Giemsa. Better 
preparations are obtained in this w^ay than when blood is taken from 
the stomach of flies, as in the latter case it soon coagulates and poor 
smears can only be obtained. The author dw'ells at some length on 
the analogy wliicli some authors have thought to exist bet^veen the 
niicrogametes and the trypanosomes. 

The conclusions are as follows - 

“ (1) In the life-CTcle of Prot(‘osonia there occurs a stage in which these 
organisms appear hi-nucleatecfi recalling somewhat the same characters 
of certain flagellates. In young s(*hizoiits there is often seen an accessory 
nucleus wfliich divides by amitotic division. 

“ (2) The half or fully grown schizoiits, the sexual forms, the ookinetes, 
show no accessory nucleus (blepharoblasts). 

“ (3) Although the M-inicleated character of the young scMzouts can bo 
brought forward in order to indicate the resemblance between the Proteo- 
sonia" and Tryi)anosomidae the differences between them are too ^eat to 
enable one to classify them in the same ordei\ (It is always questionable 
■whether there exists a sexual stage in the Trypaiiosomidae, etc.). 

(4) The gametes in the peripheral blood in cases of experimental 
infection of canaries with Proteosoma by means of blood inoculation often 
appear at the same time as the sehizoiits. Their appearance is not con» 
sequent upon commencing immunisation. 

(a) The niicrogametes are built out of a chromatin net found towards 
the periphery of the microgametocytes. Certain forms can be found 
among these which can be mistaken more or less easily for the structure of a 
trypanosome. 

(0) Beduction bodies arc extruded in the process of maturation of the 
maerogametocy tes.” 
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(e) SpiROCHAETOSIS. 

Bekensky (P.)* CoBlribiitlon 4 des spiroelidtesdes foles iiges- 
tims dis pores dans tears rapports a¥ac la pesle pmdme. [The 
Relation between the Intestinal Spirochaetes of Pigs and Swine 
Med. VeL 1916. Oct. 15. Vol 92. No. 19. 

pp. 545-552. 

Ill this preliminary communication from the veterinary laboratory 
of the Ministry of the Interior at Petrograd, the author first brings 
under review the works of various investigators who have of late years 
discovered spirocliaetes in the blood, intestines, and cutaneous lesions 
^ of pigs affected with swine fever. Reference is made to the pub¬ 
lications of Smith (1894), Siegel, Dodi>, Poenaru (1906), Cleland, 
Gilruth, and Ruther. 

The works of the American authors, King, Hoffmay, Drake, and 
Baslack are also reviewed at some length. These authors, in a series 
of articles, claim to have discovered short rare spirocliaetes in the blood 
of swine fever affected pigs, and also somewhat longer ones in scrapings 
from intestinal ulcers, the mucus covering the caecal ulcers, and 
towards the ileo-caecal valve, as well as in the external lesions of 
affected pigs. These organisms could not be discovered in the other 
organs and tissues. In recovered pigs the spirocliaetes were observed 
to disappear. These investigators thus concluded that in the mucus 
covering the caecum of healthy pigs there exist a number of large non- 
pathogenic spirochaetes; in the ulcers of the caecum and along the 
ileo-caecal valve of swine fever affected pigs one nearly always finds 
spirocliaetes of a special kind which play a part in the evolution of 
swine fever. They are further of opinion that the morphological 
differences between the spirochaetes found in the blood and in the 
ulcers and local lesions of affected pigs might arise on account of the 
influence of the blood as a medium on the spirochaetes, or on account 
of the natural evolution of the organisms. 

Arnheim, critisising the conclusions of the preceding authors found 
that salvarsaii, which is toxic for spirochaetes, has no influence on 
swine fever, and also he was able to find spirochaetes in the blood of 
affected pigs only on one occasion. 

Bekensky thus, from a study of the literature, concludes that 
there is no agreement on the question of the relationship between the 
intestinal spirochaetes and swine fever. 

The question was studied by him on the carcases of pigs sent to the 
laboratory for diagnosis, the caeca and recta of healthy pigs collected 
at the Municipal Abbatoir at Petrograd, live healthy pigs hyper- 
immunised against swine fever, pigs among which outbreaks of swine 
fever had occurred, and, finally, pigs among which anthrax had broken 
out. A very thorough examination for the presence of spirochaetes 
w^as made on these animals. 

After a considerable number of failures mixed cultures of spiro- 
chaetes were obtained for use in experiments on sucking pigs. 

Detailed measurements of the spirochaetes, including lengthy 
number of spirals, length and amplitude of the spirals, were also taken. 

The author concludes as follows :— 

‘'In the examination of pigs affected with swine fever, spirochaetes 
were discovered in a largo number of cases, but not always (58*7 per cent.)® 



It was^ brought out tliat spirocbaetes could be found in tlie case of pigs 
living ill establisliments Trliere svrine fever existed (17 percent.), and on 
the contrary"’" when pigs -were* attected with swine ervsipeks or wdtii anthrax 
spirocliaetes were not once found. 

In the case of sucking pigs artificialiv infected with the ultra-visible 
virus, spirochaetes Avere discovered in nearly all cases (17 out of 10). 

y In the case of pigs inoculated and drenched Afitli mixed cultures of 
spirocliaetes and in pigs placed in contact with these animals spirochaetes 
were, discovered in all cases (7), but one must bear in mind that at the same 
tiuie^ in these experiments the typical picture of swniie fever wms iiot 
obtainable. These facts seern to foint out that bi pigs suffering from sioine 
fever the spiroeliaetes found in the intestinal tract play a certain etiological role^ 
in the same manner as the other micro-organisms udiicli provohe a secondary 
infeetimi, the fundamental disease being clue to the idtra-vlsiUe virus, More- 
oA'er, in the ease of hyper-immunised pigs in the bodies of which one Avould 
suspect the presence of swine fever antibodies spirochaetes Avere not 
discovered on any occasion. The fact that wspirochaetes haA^e been found 
in healthy pigs in establishments perfectly free from SAviiie fever does not 
contradict this statement; the expeiiments of Uhlexhuth, Gabbert, 
and others on B. suipesiifer, and the experiments of Smith, Mooke, Bang, 
Jensex, Karlinski, Kitt, Klein, and others on B. siiise2)ficus, shoAV that 
agents of secondary infection are encountered in the bodies of healthy 
animals. The frequency of spirochaetes in healthy pigs Amries from 
7 to 12 per cent. 

*' On one hand, it is admissible that on account of the lowered resistance 
of the body and the influence of the ultra-visible virus the spirochaetes of 
the digestree tract, like other saprophytes present in the bodies of pigs and 
harmless for a certain time, acquire a greater poAA'er of reproduction and 
perhaps of pathogenicity on the pig's body in general, and especially in the 
direction of producing morbid lesions in the digestive tract. 

The other side of the question is by no means clear. Are the spiro¬ 
cliaetes found in the digestive tract of pigs capable of xiroduoing a general 
infection or only a local action ? MoreoA'er, the Avork of observers Avho have 
found spirochaetes in the blood and cutaneous lesions of affected pigs does 
not exclude the probability that the spirochaetes found in the digestive 
tract of pigs are capable of passing into the blood by way of the lymphatics, 
and are thus the deteiinining agents of swine feA^er. The fact that 
spirochaetes haA^e not been discoA^ered by us in the blood grees no reason 
for denying categorically the probability of this supposition, but it might 
indicate that the spirochaetes found in the blood are at a stage of their 
development in AA'hich Iheir discoA'^ery AA'ould be A^ery ditlicult. 

In conclusion, it is necessary io note that the spirochaetes found by us 
in the digestive tract of pigs, auz., spirochaetes AAdth large and spirochaetes 
with small sjural AAmve lengths Ai^ere found together in erorj part of the 
digestive tract—in the case of healthy animals, as AAadl as in pigs affected 
Avitli swine fever,” 


(f) Trypanosomiases. 

Laveran (A.). Surra, nagana ferox, uagaua de FOuganda et infections 
due m Trypanosoma rhodesiense. [Surra, Nagana Ferox, Uganda 
Nagana, and Infections due to T* rliodesieme.} — BidL Soc. Path 
Exot 191C. Nov. Vol.9. No. 9. pp. 731--738. 

Differences of of^inion have arisen among authors as to the relations 
existing betAA^eeii T. hrucei and T. rliodesiense, and as to the iinicity 
or plurality of the trypanosomiases described under the name 
of nagana. Bruce and his collaborators, as the result of their 
researches, based principally on measurements, concluded that the above 
tAVo trypanosomes were identical. The author in 1912 published the 
results of some cross-immunity tests AA-^hich demonstrated that they 
were not identical. The biometrical method has been shoAAm by Duke, 
ScHiULiNu, and Schreck to be liable to give rise to errors. 
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It appears that animal trypanosomiases of different natures liave 
been confounded under the name of nagaiia. The work of Stephens 
and Blacklock shows that the parasite of Zululaiid nagana is a iiiotio- 
morphic trypanosome, whilst that of Uganda nagana is of the dim-oipiliic 
type, and thus these trypanosomes cannot be identical. The name 
T. ugandae was given by them to the latter trypanosome; Mesnil's 
cross-immunity tests also showed that these two types were different. 
Authors are agreed that Zululand nagana is quite distinct from surra. 
The identity of Zululand nagana and Uganda nagana being disputed, 
the author thought it would be interesting to find out whether goats 
immmiised against Mauritius surra remained susceptible to Uganda 
nagana. 

Five goats and one sheep were used in his experiments and the 
followdng viruses were employed: the Mauritius surra virus kept 
in the author's laboratory ; the virus of nagana ferox from Ehrlich's 
laboratory, maintained for several years in the author's laboratory; 
the virus of Uganda nagana obtained from Bruce and kept in the 
author’s or in Meskil’s laboratory; and T. rhodesiense from the 
Runcorn Research Laboratory, Liverpool, kept for five years in the 
author’s laboratory. A detailed account of each animal during the 
course of these experiments is given. The following is a resume 
of the ohservatioiis :— 

Goat 1.—A clean goat, inoculated with L^ganda virus, became 
infected, and died at the end of 66 days. 

Goats 2 S 3.—These goats, immunised against surra, were iriocai- 
lated with the Uganda virus, became infected and died, the first in 
96 days, the second in 52 days. 

In these three animals the infection produced by the Uganda virus 
w’^as characterised by fever, wasting, and nervous symptoms during 
the last phase of the disease, consisting in paresis of the hind quarters, 
trembling, ataxic movements and convulsions ; in the three cases the 
disease was fatal. 

Goat 4.—Inoculated on the 10th Septemher 1914 with Uganda 
nagana, became infected, and in the month of June 1915 it had 
acquired immunity against this trypanosomiasis. Inoculated on the 
14th September 1915 with T. rhodesiense it became infected; in the 
month of June 1916 it had recovered and possessed iuimiinity against 
this trypanosome; after inoculation on the 23rd August 1911? with 
the virus of nagana ferox it did not become infected. 

Goat 5.—Inoculated with nagana ferox on the 6th April 1915, 
became infected, and in the month of September 1915 it was iramiine 
against this trypanosomiasis. After inoculation on the 22nd J.aniiaiy 
1916 with the virus of Uganda nagana on two separate occasions the 
goat did not become infected. After inoculation on the i6th August 
1916 with T. rhodesiense it became infected. 

The sheepy which had acquired, in August 1914, a strong iminuaity 
against nagana ferox, and w^as inoculated on the 13th November 1914 
with the virus of Uganda nagana, became infected and died. 

The following conclusions are drawn from these results:— 

“ ( 1 ) Goats 2 and 3, immune against M auritius surra became infected with 
the virus of Uganda nagana in the same manner as the clean goat 1, and 
the disease presented the same degree of severity in the case of all three 
animals ; Uganda nagana thus has no relationship with Bim-a. 
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Croat 4 iiiiEiiine against Uganda nagana^ and Goat 5 Immttiie against 
nagana ferox and Uganda nagana, when iater inoculated with T. rkodesiense 
beciinie infected; it thus results that the viruses of nagana ferox and Uganda 
nagana have no conneetion with T. rhodesimse, 

" Goat 4, having acquired immunity against Uganda nagana and 
T. rhodesieme^ did not become infected after inoculation with nagana ferox ; 
the same applied to Croat 5, immune against nagana ferox and, inoculated 
twice with the virus of Uganda nagana, did not become infected; but, 
the sheep immune against nagana ferox was shown to be as susceptible as a 
clean animal to Uganda nagana. 

These last facts, which seem contradictory, can be explained if one 
admits that Uganda nagana and nagana ferox are varieties of the same 
species, one of the varieties having been able to acquire a higher degree of 
virulence than’theother. I have not observed between the trypanosome 
of nagana ferox and that of Uganda morphological differences pronounced 
enough to exclude this hypothesis.” 

Mesnil, ill discussing this paper, notes that in Laveran’s experiments 
the sheep immune against nagana ferox, which seems to be only a 
laboratory variety of Ziiluland nagana. was as susceptible as a control 
animal to Uganda nagana. He also believes, however, in the specific 
identity of the viruses on account of the results obtained from the 
cross-immunity tests on goats. 

Another point raised rvas that nagana ferox, or the laboratory 
Zululand nagana, consists of monomorphic trypanosomes. However, 
the Uganda nagana virus as seen by Beuce and his collaborators in 
the country it originated from—like that of Zululand nagana when 
introduced into Europe in 1896—was polymorphic, and was still so w^hen 
Stephens and Blacklock studied it and sent it to him (Mesnil) in 
1911, but ill 1913 he already noted that it was in the process of losing 
its short and stumpy forms. Laveran now notes that it scarcely 
differs morphologically from nagana ferox. The nagana virus as well 
as T. guuihiense and doubtlessly other viruses of the same group, from 
being naturally polymorphic, become monomorphic in laboratories. 

A'ax Saceuhem stated that in the Belgian Congo the brucei virus 
obtained from Zululand was polymorphic and that its polymorphism 
was maintained in eciuines, bovines, goats, sheep, rabbits, and guinea- 
pigs. On the other hand, in the white rat he only obtained intermediate 
forms of the trypanosome. 

Mitzmaix (31. B.). Collected Studies on the Insect Transmission of 
Trypanosoma EvansD — Treasury Degmrtment, United States Public 
Hmith Service. Hygienic Laboratory Bulletin No. 94. 1914. 
June. pp. T-39. With5 plates comprising 10 figs. 33^ashington: 
Government Printing Office. 

In these studies the author undertook to ascertain the possible role 
in the transmission of surra of all the common flies found on horses and 
other susceptible animals in the Philippine Islands. 

(1) The Relation o/Tabanus striatus to Surra Disseminaiion. 

An interesting account of the literature dealing with the association 
of the Tabanidae with animal trypanosome transmission is given. 
Reference is thus made to the work of Rogeks (1901) with smm in 
India, Fkasee and Symonds (1908) with surra in the Federated 
Malay States, Ed. and Et. Seeoeot (1905-1906) with the trypano¬ 
somiases encountered in‘Algeria, Beuce and his collaborators (1910) 
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with African cattle trypanosomiasis (Trypanosoma jiecoruw), Leese 
(1911“1912) and Baldrey (1911) with surra in India^ and Mohlee and 
Thompson (1909) with surra in imported Indian cattle. 

In a previous series of experiments the author endeavoured to 
determine to what extent Tabmnts strmtus Fabricius, the common house 
(horse ?) fly of the Philippines, was involved as a mechanical carrier of 
trypanosomes. It was noted that in these experiments a very small 
percentage of positive results (3 out of 16 attempts) was obtained; 
it was concluded that the feeding methods employed restricted the 
normal behaviour of the flies, for, after the single insertion of the 
proboscis into the infected animal, the flies were noticed to complete 
their meal upon the healthy host. In nature the feeding is differentij 
conducted as it was observed that owing to the irritability of the host 
a fly always.recjuired several insertions of its proboscis at short intervals 
into different hosts. 

Two experiments in which the more natural behaviour of the gadfly 
was simulated resulted successfully, both animals, a horse and a bull, 
showing undisputable evidence of the disease. 

In previous experiments trials with single flies resulted negatively 
when the fly was permitted to bite infected and healthy animals once 
only. An experiment was carried out in which a tabanid was induced 
to feed with the maximum number of interruptions, on two hosts 
alternately, with only a few seconds interval between the bites. The 
infected and healthy horse were thus each bitten 26 times. The 
healthy horse after an incubation period of 9 days presented symptoms 
and died 67 days later. The experiment was also successful when 
repeated on monkeys. 

The length of time Tahanns sfriafus remains infective was deter¬ 
mined by feeding a niiinber of flies on an infected animal and trans¬ 
ferring them on to susceptible animals at intervals varying from three 
minutes up to between three and four hours. It was found that 15 
minutes is the maximum time during which the fly is able to infect 
through its biting. 

In mder to test the indirect method of infection, the author succeeded 
in keeping a limited number of flies alive under artificial conditions 
for 26 days in the case of two experiments and 21 days in the case of 
one experiment. After the initial engorgement on a surra-infected 
horse the flies were applied at intervals varying from one to two days 
up to 24-26 days upon susceptible horses. The results were entirely 
negative. The bodies of the dead flies, when inoculated into guinea-pigs 
and a horse during this period, did not produce surra. 

The problem as to how many horses flies could infect successively 
was determined by exposing three horses, screened from each other, to 
the bites of flies which had contaminated their labia by biting a horse 
whose blood was swarming with trypanosomes. Forty-three flies thus 
fed on the sick horse, 43 on the first contact horse, 39 on the second 
contact horse, and 32 bites were completed on the third contact* 
After an incubation period of six days the first contact horse showed a 
rise of temperature together with trypanosomes in its blood and died 
on the 62nd day. The second and third contact horses remained 
healthy and no trypanosomes could be discovered in their blood either 
by microscopic examination or by inoculation into monkeys and guinea- 
pigs. This show's that the bite of Tabams siriatm is incapable of 
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infecting more tliaii one liorse as the result of a previous contamiilation. 

The author next describes'an outbreak of surra oil the Government 
stock farm near Manila which, from a study of the topography of the 
district and the conditions in ivhich the animals were placed, pointed 
to Tfihanus slriatus as being the most probable carrier of infection. 
Stallions kept in darkened stables did not contract the disease ; daily 
examinations of their cpiaihers showed an absence of gadflies, although 
the stable inhabiting sxiecies, Hi]p])ohosca macidata and Stomoxys 
mleitrans, in addition to vseveral sjiecies of mosquitoes were encountered. 

From an exhaustive study of the breeding’ jilaces of the gadfly, 
Tahanus striahfs, in Southern Luzon the author found that the dis¬ 
tribution of the fly coincided exactly irith the x>laces where very serious 
outbreaks of surra occurred. 

Many investigators have observed that Tabanidae do not infest 
animals kept in a darkened stable. The author refers to the obser¬ 
vations of ScHAT (1903) ill Java, Laverax and Mesxil (1907) on an 
outbreak of surra in cattle in Mauritius, and Leese on the influence of 
dark stables in India in jireventing the spread of surra. 

All observation is recorded in which a horse infected with surra was 
allowed to remain in an ox)en shed with eleven other horses and four 
bulls. Many stable flies and Hippoboscids were seen, but gadflies 
were not in evidence. Xone of the in-contact animals became infected. 

The protection afforded by darkened stables was also shown during 
a trial in which three horses and two carabaos were jilaced in a partially 
darkened shed where three surra-infected carabaos in contiguous stalls 
were ex^iosed to biting flies during the season of maxiimuii tabanid 
infestation. The eight animals were not disturbed for a period of two 
months. Culicoides, Phlebotomus, and various species of mosquitoes 
were observed in addition to stable flies and Lyperosia. During the 
entire period two specimens only of Tabanns striatus were collected, 
although in the adjoining xiastures they were extremely numerous. 
The five healthy animals remained uninfected as the result of the 
experiment. 

(:2) The Relation of JlosqaHoes to Sarm. 

Leese in xiaitieular among the authors quoted considered that he 
had satisfactorily eliminated Anopheles, Culex, and Stegomyia in 
several surra transmission ex|)eriments performed in India. In a large 
series of experiments with surra in the Philippines the author hinxself 
■was not able to transmit the infection with several species of mosquitoes. 
Details of experiments are tabulated in which two species, viz., Aedes 
{Siegoniyia) adopus and Calex fatigans are considered in relation to 
various hosts in the direct method of infection. Negative results only 
were obtained in all (seven) experiments. 

Ill an exf)eriment, the larvae were reared from the eggs of 300 
specimens of the first of these two species of mosquitoes, fed previous 
to Ia}dng their eggs on an infected horse: these larvae were then 
apj)lied to a healthy horse, with negative results; the matter of here¬ 
ditary transmission vus thus disjiosed of as well as transmission by 
the indirect method. 

Mosquitoes were found to harbour surra trypanosomes for a greater 
length of time than any other blood-sucking insects. Several specimens 
of Aedes (Stegomyia) mlopus were found to contain active trypano* 
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somes ill the proventriciilus for a period of 42 hours after the infective 
bite. No trypanosomes were found in the salivary glands oi* in the 
month parts during various periods up to 36 days. Thirty hours was 
the longest period the trypanosomes were found to be virulent by 
inoculation. 

I The author next describes a field experiment in which healthy horses 
were exposed by night to infection % contact with infected horses. 
The exposed horses were removed during the day-time in order to 
eliminate Tabanus strmius as a transmitting agent. None of the 
exposed horses became infected. 

(3) iNotes on the Bionomics o/Lyperosia exigiia and the Relalion of this 
Fly to Eayerimental Tryjxinosoinias-is. 

This fly is the most common of all the species of blood-sucking flies 
on draught animals in the Philippine Islands. It is prevalent during 
all seasons and during all hours and is usually at rest on bovines at 
night, accompanying mosquitoes and sandflies. It is rarely found on 
horses. A detailed account of the life-cycle, which lasts on an average 
9-11 days, is given. The probability of this fly acting as a mechanical 
transmitter has been mentioned by Schat, Leese, and Austen. 
Ill experimenting with this fly three methods of procedure were 
adopted, viz, :—(1) Exposing healthy animals and infected animals to 
the bites of flies under natural conditions. Here counts were made 
of flies taken in the act of biting the hosts kept in the open; (2) the 
experimental animals were exposed in a screened stable to the biting of 
a specified number of flies collected from known sources ; (3) bred flies 
were applied from test tubes upon infected and healthy animals at 
stated intervals. The author’s own summary of the results of these 
experiments is as follows : — 

Experiments in the direct method with Lyperoski eccigtia and Trypano^ 
soma evaml gave negative results. 

“ Horses, which were exposed under natural conditions to the biting of 
flies infesting sick carabaos, did not become infected. 

“ When thousands of flies infested sick and healthy cai'abaos placed in a 
large screened inclosnre no infection was transferred. 

“ Only negative results were obtained in the interrupted method of 
feeding flies in 13 experiments with various animals. In six trials there 
was no appreciable interval between the bites of flies removed from the 
infected hosts, and in seven experiments intervals occurred varying from 
5 hours to 10 days. The greatest number of flies employed was 61. 

“ In on© experiment with several thousands of flies the possibility of 
tranBmission of Tr, evansi hereditarily was eliminated,” 

(4) Mechanical Transmission Experiments with Philaematoniyia 

crassirostris. 

This species of fly is as numerous as the ubiquitous stable fly especially 
during the months of April and May. It has previously been described 
in India and Africa and is noted for its peculiar mouth apparatus which, 
at first sight, would appear to belong to a non-blood-sucking form. 
It preferably infests cattle. 

Experiments in the direct method of transmission proved un¬ 
successful at intervals of less than one minute, an hour, and 24 hours. 
One experiment only proved successful; a monkey became infected 
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as tlie result of six successive daily apj>licatioiis of numerous fresh flies 
wliicli had just previously fed on an infected monkey. 

(5) Ej’perments lelfJi Hippobosca maculata in the Transmission 

of Surra, 

This fly is found upon all drauglit animals, especially on horses, 
(hiring the "whole year and it seems to attack equally well in darkened 
stables and in open pastures. As a rule it prefers to finish its pro¬ 
tracted meal upon the same host. Twelve experiments in the direct 
method of feeding were pursued, using guinea-pigs for the most part; 
entirely negative results were obtained. A number of flies were next 
fed on an infected animal and applied to clean animals every day up to 
the 2r)tli day, when there were only two survivors out of the original 33. 
Negative results again were obtained. 

(b) Ej'perimeuls ivltli Blood-suching Gnats, 

Experiments with Cidicoides judicaudus, in which some hundreds of 
flies were employed, both in direct and indirect transmission experi¬ 
ments, gave negative results. 

Observations on a very common species of Phlebotomus likewise 
showed that this insect was incaiiable of transferring surra from 
infected to health}” animals. 

(7) ]7ie Role (/Musca domestica in Surra Conveyance, 

The intimate relations existing between the feeding habits of 
Sionioxys mieitrans and the common house fiy had been previously 
noted by the author. It was pointed out that the house fl.y acted in a 
sense as a. secondary passive parasite by lapping to a point of engorge¬ 
ment the blood brought to the host's epidermis by the probing of the 
labium of the stable fly. It was first proved by means of numerous 
dissections and inoculation of saline suspensions of the abdominal 
contents into susceptible animals that Mnsca domestica could harbour 
infective organisms. 

Attempts were made to simulate natural conditions by feeding largo 
numbers of house flies on the blood of an infected animal and then 
allow”ing them to feed in conjunction with an equal number of clean 
Htomoxys on the tail of a clean monkey. The house flies theii applied 
their mouth parts to the punctures made by the stable flies. Five 
experiments made after this manner gave negative results. 

The possibility' of surra infection being carried by the fly’s feet was 
tested by repeating the preceding experiment, but in this case the flies 
were prevented from feeding and were only allowed to alight on the 
tail. Five experiments made in this way also failed to show that the 
wound made by tlm labium of the stable fly was a suitable channel for 
the introduction of trypanosomes. 

It w'as further shown that the bites of the stable fly were not suitable 
sites for the introduction of trypanosomes by smearing fresh infective 
blood on a part that had just been bitten by Stomoxys. 

House flies that had engorged on blood obtained from the bites of 
stable flies on infected animals were next allowed to feed on the 
abraded surface of the skin of three monkeys and two horses. It was 
found that positive results were obtained in four cases out of five. 
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Noellee (W.). Die UeliartragiiEg des Trypanosoma flieikri, Laferan® 
1002. [The Transmission of Trypanosoma ilieileri Laveran, 
1902.]— Berlin, Tierdrztl, Wocli, 1916. Sept. 28. Yol. 32. No. 39. 
pp. 457-460. [Reprinted from the Rev, Applied Enfom, 1917. 
Jan. Yol 5. Ser. B. No. 1. p. 11.] 

The innocuous and easily bred Trypanosoma ilieileri probably occurs 
wherever domestic cattle are found and also among wild niiniaants, suck as 
antelopes. Its various forms have received dift'ereiit names. Kniitli and 
Eauckbaar found flagellates in German TabaijJIBAE (Tabamis sp.and 
Maemutopoia plmnalis, L.)," but could not prove tlieir connection with this 
trypanosome. In 1903 Theiler considered the tiunsmission of T. iheileri to 
have been effected in South Africa by the lIipx>oboscids, Hippobosea 
Tufipes, Oif., and il. maeiilata, Leach, but this cannot be held to be con¬ 
clusive, as the possibility of transmission by other carriers, such as Tabanids 
and Stonwxys was not excluded. The scarcity of Hippoboscids on German 
cattle show* that these flies cannot play an important role. It is far more 
probable that Tabanids are involved, as they harbour many flagellates. 
From available data the following list of Tabanids in which flagellates liave 
been recorded has been compiled:— Tahanus iergesiinus and T. glaueopis 
in southern France ; T. socius, T, par, 2\ difaemaius, T. faseiatm, 
T. africanus, T, grains and T. virgatus in Egypt; T. hilari us and Tabanvs sp. 
in India ; T. secedens and T. thoraeinns in East Africa ; T, iestaceo- 
maculatm in Chili; T. congolensis and T. tmniola in the Island of Principe. 
To these the author adds T, hovinus in Poland, and T. hromiiis in Branden¬ 
burg. Other records include Pangonia infusca and P. neavei in the Congo ; 
P. australis in Chili; Haematopota italica in southern France ; if. phnialis 
in Germany ; H, duttoni and H, mndenbrandenl in the Congo. All ttiose 
observers of Tabanid flagellates who have studied the site wdiere the 
flagellates occur in the bodies^ of the flies state this to be the walls of the 
hind-gut, though Bruce occasionally observed them in the fore-gut. The 
author’s observations only relate to flagellates attached to the hind-gut, 
and the dissected Tabanids showed none m their stomachs, indicating that 
the infections were not recent ones. Ail observations relale to flagtHates 
from the blood-sucking females, which attack cattle and horses by pre¬ 
ference. Only a small percentage of these females are infected, and m wet, 
cold years the infection is absent in localities where it had previously 
occurred. In cattle-breeding districts the flagellates are common m 
^ Tabanids during hot summers. These observations pointed to a connection 
between the Tabanid flagellates and T, theilerL Among the ways in which 
the exact experimental proof of such connection could be readied was the 
one provided by the size and the characteristic shape of the giant culture 
forms of T, theilerL A full account is given of the experiment, which 
proved that the flagellates from Tahanus glaueopis, Meig., are the develop¬ 
mental stage of 1\ theilerL It is thought probable that other Tabanid 
flagellates also represent the developmental stage of this trypanosome. 
This experiment further proves that the transmission is not a simple 
mechanical one. A bibliography of 14 works closes this paper.” 

Bouet '(G.), Contribution ^ fitudo ies zones ^ glossines iu S^n^gal 
(legion iu cliemin de fer de TWIs k Kayes). [The Tsetse-Fly Belts 
of Senegal {Area traversed by the Thies-Kayes Pi.ailway Line).]— 
Bull. Soc. Path. ExoL 1916. Dec* Yol. 9. No, 10. pp. 802-813. 
With 1 map. 

This paper forms an interesting contribution to the study of the fly 
belts and trypanosomiases of West Africa, the district particularly 
dealt mth being that traversed by the projected railway connecting 
Senegal with the Sudan. This railway is about 700 kilometres in 
length between Thies, near the western coast of Africa, and Kayes on 
the Senegal River, and the first 400 kilometres are alread}^ under 
constraction. 
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The intensive cultivation of earth-nuts has led to the gradual clearing 
of the first 300 kilometres but beyond the cultivated areas there exists 
a dense vegetation oC trees and shrubs. The vegetation varies some¬ 
what as the railway line penetrates into the interior of the country, 
becoming rather rare as it passes along the border of the Feiio desert; 
then again afterwards up to the Faleme stream, at the 575th kilo¬ 
metre, the vegetation becomes thicker containing new species, especially 
bamboos. The railway tract is in no part crossed by a permanent 
watercourse. 

Although the conditions of the country through which the railway 
passes seem everywhere favourable to the existence of Glossina 
'}iiorsitans, yet this fly is only found between the 440th and 575tli 
kilometre. The railway nms, however, through almost the same 
latitude from west to east, that is, bet’ween 14*^ and 15^ N. 

Ill a previous communication the author and Roubaiju showed that 
this line formed the northern boundary of a morsifans belt consisting of 
the whole of that part of Senegal knowm as Upper Gambia and that 
this belt coincided exactly with the distribution of the big game. ^ The 
belt extends southwards over the Gambia River into Guinea territory 
up towards the line Kade-Yamhering. Its western limits appear to 
pass through Koida in the French Casamance territory and then pass 
north-eastwards, slrirting round the borders of British Gambia. A 
small belt was also discovered by Eoubaud in the district known as 
Niom Bato in the Kaolack region adjacent to fly belts described in the 
British colony north of the River Gambia. It is probable that this 
small marsitans belt was formerly united to the Upper Gambia belt, 
but that the inhabiting and cultivation of the intervening districts 
caused the big game to migrate towards the sparsely populated Upper 
C4arabia, 

Towards the east Glossina morsifans can be found along the right 
bank'of the Faleme stream and southwards through the villages of 
Satadougou and Dougasita. 

The zone inhabited by Glossina morsifans in this part of French West 
Africa thus occupies an important area characterised by the abundance 
of big game and sparsity of population. These fly belts arc also 
characterised by the presence of a breed of small cattle known as the 
Nklama or Fouta Djalon breed, very resistant to trypanosomiases and 
the tsetse fly, and which, like the big game, play the role of reservoirs 
for the virus. As soon as these animals can be replaced by hybrids 
and by zebus one may be sure that the tsetse fly does not exist in the 
district. The tsetse fly limits the extension southwards of the zebu 
in West Africa and makes it hardly possible to maintain the existence 
of hybrids. 

A study of this region was undertaken by the author, at the request 
of the Government of French West Africa, on account of, the heavy 
mortality among the caravan animals, especially the oxen, which 
brought food to the railway workers from the Sudan and from Upper 
Senegal and Nigeria. 

The author then records the incidence of Glossina morsilans along 
a caravan tract constructed at a short distance from the railway li^e, 
commencing at Synthiou Coul4 at the 440th kilometre; the last 
Glossina ’were captured at Naies near the Fal6ine stream {575th 
kilometre). These fly catchings took place in September and Octolt>er. 
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The number of females was insignificant compared with the number 
of males (three females for 75 males at one place on the 1st October), 
and thus it was thought that reproduction must take place at some 
other time of the year. According to the natives the flies disappear 
more or less completely during the dry season [hivernage] and only 
commence to reappear towards the end of September. They are 
especially abundant during the colder months (January, February and 
March), and their number diminishes as soon as the hot weather 
preceding the dry season is felt. Owing to the complete absence of 
permanent watercourses, except for a few wells which remain during 
the rainy season and become quickly dried up during the dry season, 
the conditions are such that no flies of the species Glossina -palpalts 
are found in all this region. 

Animal trypanosomiases. Experiments were made in order to 
determine whether the flies of the districts examined \vere infected 
and which trypanosomes they were capable of transmitting. A young 
sucking kid taken from a tsetse-free area was bitten from the 5th to the 
23rd October with 88 Glossina morsitans captured in three villages. 
On the 24th October trypanosomes of the species T. dimorpJion 
appeared in the blood and the goat died on the 21st November. 

T. dimorphon has already been discovered in Upper Gambia and the 
disease caused by it is thus shown to extend further northwards. In 
these villages very few horses are found, these belonging to the chiefs 
only, w’ho are obliged to replace them frequently. The w'ork of railway 
construction had not penetrated into the fly area and thus out of about 
50 horses and mules employed on the w^ork only one was found infected. 
As the w’ork proceeds there is no doubt that tsetse fly will cause a very 
considerable losses among horses. 

As a rule horses do not survive for longer than one ye^ r in this area 
and care is then taken to keep them within the inhabited areas. 
Numbers of cattle of the N’dama breed in very good condition were seen 
in the tsetse area. In other villages just outside the area a certain 
number of various cross-breds w'^ere seen but very few of these could 
be found within the borders of the fly area. 

In one village within the fly area examination of 100 cattle, 5 asses, 
7 sheep, and 14 goats was negative. The sheep and goats belonged to the 
Fouta-Djalon (a southern) breed. According to the natives sheep and 
goats imported from Morocco die in from twm to three months after 
their arrival in the country. Two out of three dogs of the village 
showed T. dimorphon ; dogs appear to be very susceptible to this 
trypanosomiasis, and according to the natives they all die. 

Outside the fly area blood examinations w^ere also made of the various 
animals, the cattle for the most part being cross-breds and very rare 
cases of trypanosomiases were found. On the borders, trypanosomes 
were commonly encountered, especially in cross-bred cattle, sheep, and 
goats. 

The author concludes that the Glossina of this area like those of the 
Upper Gambia area seem only capable of transmitting the trypano¬ 
somiasis due to T. dimorphon, and that at the present moment they 
are free from the other animal trypanosomes, T, pecmdi and T. eazal- 
bold, of West Africa. It is feared that the passage to the Cold Storage 
Meat Factory now situated near the coast of Senegal of numerous 
herds of zebus, in particular from the Sudanese regions, may introduce 

(C340) B 
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into tlie Thies-Kayes area these other two viruses which Ghssim 
morsitans is capable of transmitting. Inversely, the clean Sudanese 
herds passing through this area will become contaminated mth 
T, dimorphon, but, as the majority of these animals are destined for 
slaughter the mortality from this disease will be very small, but 
iiifection will certainly be very large. The completion of the railway 
line will modify this state of affairs if care is taken to place the cattle 
in screened trucks as has been done on the Ivory Coast railway line. 

The changes brought about by the migration of population along the 
railway line for the cultivation of earth-nuts will gradually cause the 
disappearance from, this area of big game and, coiiseqiientlv, also 
of Glossina morsitam. 

Macfie (J. W. Scott). The Results of Dissections of Tsetse Flies at 
Accra .—Report of the Accra Laboratory for the Year 1915. 
pp. 49-54. With 1 plate. 2 tables and 4 text figs. 1916. 
London, W: J. & A. Churchill. 

Examination of tsetse flies caught in the neighbourhood of Accra 
was undertaken on account of the great frequency of trypanosomiasis 
in cattle brought to Accra for slaughter. The flies were fed on various 
experimental animals and were dissected after having been confined for 
about three weeks, or at death if this happened earlier. 

The following table shows the distribution of infection in the two 
species of flies caught. 


Species of Tsetse 
Fly. 

' 

o 

§ 

f-t 

o 

rO 

Nogativo. 

Bpirochaetes in gut. 

.S 

ond 

Fungal infection. 

Trypanosome Infections. 

Proboscis, gut 
and salivary 
glands. 

Glut and 
salivary 
glands. 
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o a 

o 

4^ 

5 
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G, longipalpis 

75 

8 

63 

7 

1 

2 

1 

1 ! - 

j 

3 

1 

3 

1 
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83 

70 

1 

2 

M - 

3 

1 

4 
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infeGiions, —^Blorphologically the flagellates found in nine of 
the flies were of a pathogenic type, viz,, those present in four infections of the 
;^ol)os^s, three of the gut and salivary glands, and two of the gut only. 
Three flies showed flagellates of the T. grayi type in the gut, and these 
parasites when alive were extremely active and were easily distinguished 
trom me pathogemo types by this fact and by the extreme slenderness of 
^and stained they were seen to include both 
cnthioial and trypanosome^ forms. The nucleus was large, oval, and 
situated towards the posterior end of the body; and the micronucleus 
was large and rod-shaped and was placed near the nucleus, sometimes 
anterior to it, sometimes posterior. Two of the flies infected with flagel¬ 
lates ol the r. grayi type had also a sporocyst infection of the abdominal 
cavity. 

‘ • fhe infections with flagellates of the pathogenic type it 

IS difficult to decide what trypanosomes they represented in the absence of 
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positive results from feeding and inocnlation experimentB. The common 
tiypanosomes at xlocra are T. pecaudi (T. brucei of Ilganda), T. vinkz, and 
T. eongoUnse^ and sleeping sickness is not known to occur at WesMang 
'VYhere the tsetse flies were caught. It is probable therefore that aE th© 
infections of the proboscis were T. vivax, although three of the flies had been 
repeatedly fed on a goat without infecting it. The infections of th© gut 
and salivary glands were possibly T. pecaudi (T. hrueei of Uganda)!, and so 
were also perhaps the two infections with flagellates of a pathogenic type 
of th© gut only. It must be remembered, however, that according to 
Eoueaxib T. pecaudi develops in the gut and proboscis, and not in the gut 
and salivary glands. None of the infections resembled stages of the 
development of T, eongoleiise."’ 

Other infections.—These consisted in the discovery of spixochaetes> 
a fungal infection, and sporocysts in specimens of Glosshm palpalis ; 
an interesting and minute description, illustrated with figures, is given 
of the two latter conditions. 

Ofperm.\nn. Ueber die serologischen Untersuetiungsmethodeii als 
Hilfsmittel zum Naehweis der Trypanosomenkrankheiteii, Im 
besonderen der Besehaelseuche. [Serological Tests in the Diagnosis 
of Trypanosomiasis, especially in Dourine.]— Arbeit, a, d, KaiserL 
Gesundh. 1915. Sept. Vol. 50. No. 1. pp. 1-29. With 25 tables. 

In. this paper a series of experiments is described which were per¬ 
formed with the object of ascertaining the value of the complement 
and agglutination tests in the diagnosis of trypanosomiasis. The 
tests were performed on a dozen healthy rabbits which were inoculated 
at various times with certain quantities of the blood of dourine- 
inf ected guinea-pigs when trypanosomes were most abundant in their 
blood. 

A full description of the technique employed in the complement test 
is given. All the rabbits were tested beforehand in order to determine 
the quantity of serum required to prevent haemolysis in the haemolytic 
system before infection. The antigen consisted of an extract of the 
trypanosomes obtained in a pure state from the blood of dourine-infected 
rats just before death by repeated washing and centrifuging. All the 
elements entering into the haemolytic system were carefully titrated 
beforehand and a full set of the necessary controls was utilised in each 
test. The stored serum of the rabbit before infection also entered into 
each series. A microscopic examination of the blood was made daily 
after infection together with the inoculation of mice in order to deter¬ 
mine the first appearance of trypanosomes in the blood. Blood to be 
used in connection with the complement test was taken from a vein 
every two to six days after the first four or five days. 

For the agglutination test, serum was procured from the rabbits in 
the same way, and the emulsion consisted of a suspension of trypano¬ 
somes obtained in the same manner as for the complement test. The 
serum was added in the required dilutions, the mixture allowed to 
remain in the incubator at 37° C. for five hours, and the results were 
then read off. The agglutination titer on the various dates on which 
serum was taken is given. 

The clinical history is described in the case of each animal. 

The author's general conclusions with regard to both these tests are 
as follows 

(1) Sera obtained from healthy rabbits possessed in many eases an 
inhibitory ©fleet upon haemolysis. 

(C349) b2 
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(2) A regularity in the appearance of the bodies causing the iiiMbiiioii 
cannot be determined. While many sera proved very strongly inhibitory^ 
in others this property was completely or almost completely absent. ^ 

(3) In no case in the tests performed could an inhibitory action be 
observed following the use of 0*01 cc. or a smaller quantity of normal rabbit 
serum. 

(4) When the serum of a rabbit is to be used in researches in eoiineeiio!i 
with the complement test the serum should be tested before infection. 

(5) Ho agglutinins causing agglutination of the trypanosomes of 
dourfne could be discovered in normal rabbits. 

“ (6) Ill the serum of dourine-infected rabbits complement-binding anti¬ 
bodies and agglutinins could be discovered. 

“ (7) The anti-bodies did not always appear simultaneously. Generally, 
complement-binding amboceptors appeared earlier than agglutinins. 
the first-named were traced as a rule 8-9 days after artificial infection, the 
latter took 12-13 days to appear. 

“ (8) The anti-bodies appeared later than the trypanosomes in the blood. 
The complement-binding amboceptors were traced 4-9 days, and the 
agglutinins 4-22 days, later. 

(9) The appearance of anti-bodies varied in time and quantity accord¬ 
ing to the individiial animals and the course of the disease. The anti¬ 
bodies often decreased during the course of the disease, only to increase 
again towards the end. A regularity in the appearance of these phenomena 
could not be determined. In no case did they disappear altogether from 
the Mood. 

(10) By storing the serum with sterile precautions the anti-bcKlies 
could be discovered after many months. 

(11) For the agglutination test fresh tryiDanosonie emulsions inusi b(‘. 
used as they lose their actir'ity when stored." 

(12) The antigens obtained from the trypanosome emulsions for iiu*. 
complement test retained their activity for many weeks wiien stored in an 
ice chest. 

(13) The complement and agglutination tests are useful diagnostic 
methods, as rvell as the inoculation of blood into white mice. 

“ (14) As the complement test gives better results than the aggiiitinaliou 
test it is to be preferred for diagnosis.” 

Magfie (J. W. Scott). A Trypanosome of the Black Rzt—Iieporl of 

the Accra Laboratory for the Year 1915. pp, 72-73. With Icoloiirod 

plate comprising 10 figs. 1916. London, W.: J. & A. Churchill 

The author describes polymorphic trypanosomes of the T. J40visl 
type found in immense numbers in the blood of a young black rat 
{Epimys rattiis). The longest measured 48/f, the shortest Wp, average 
30*02/i. In breadth they averaged 2’G/i and ranged from 2/^. to 6/^. 
Four types of parasite could be distinguished with intermediate stages 
between them. 

The majority were about 30 to 35/«in length and 2/e in breadth, 
possessed a well-marked free flagellum, and the posterior extremity was 
prolonged for a considerable distance beyond the micronucleus. 

Very much smaller trypanosomes, some of which measured only 12/i 
in length were fairly common and in them the posterior end tapered 
rapidly into a finely pointed cone, and the micronucleus was not 
infrequently situated alongside of or even slightly anterior to the 
macronucleus. 

Larger broad forms measuring 6 microns at their widest part were 
also seen. 

These three types were very similar to those described by Deuanok 
( 1915) as typical of T. ebtmeeme, the first type representing the adult 
and the other two the multiplicative forms. 
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In addition, tliere were some remarkable forms with the posterior 
end prolonged into a whip-like extension sometimes about 24^ in 
length. These trypanosomes measured up to 52/i in length and 3 ox 
4//. in breadth. Intermediate forms were found which seemed to link 
this type with the commonest form of trypanosome present in the 
blood. Similar forms were found by Lingard (1906) in rats. The 
name T. longocaudense originally proposed for them, but subsequent 

observations have proved them to be forms of T. lewisi w^hich are of 
constant, occurrence and very numerous at a certain stage of the 
multiplication period ” (JIinchiXj 1912). 


VAX Sageghem (R.) & Micolas (E.). L’6m6tiqiie dans le fraiteuient 
des trypansomiases- [Tartar Emetic in the Treatment of Trypano¬ 
somiases.]— Bull. See. Path. ExoU 1916. Dec. VoL 9. Mo. 10. 
pp. 813-823. 

Reference is made to the researches of Plimmer and Thomson and 
other workers on the use of ordinary tartar emetic, potassium acid 
antimony tartrate, and its efficacy in the treatment of trypanosomiasis. 
Mention is also made of the curative results obtained by Van Saceghem 
in the treatment of ail bovines infected with T. cazalboui in the Belgian 
Congo. A therapeutic dose (6 mg. per kilog.), administered subcu¬ 
taneously, causes the disappearance of trypanosomes in eleven minutes 
from the peripheral circulation of guinea-pigs infected with T. ugandae 
and congolense. 

In view of this rapid disappearance of trypanosomes from the 
peripheral blood following treatment, the question arises as to where 
the trypanosomes wdiich bring about relapses originate. It appears 
impossible that there remain forms in the blood capable of resisting 
the drug because no such forms have been demonstrated by any 
observer, and if these existed the blood w-ould remain infective which, 
how^ever, is not the case in animals that have just been treated ; also, 
if the inoculation of trypanosomes into a susceptible animal is com¬ 
bined with the injection of a therapeutic dose of tartar emetic infection 
is prevented. 

One must thus admit that if no trypanosome escapes the action of 
the drug in the peripheral circulation there are organisms disseminated 
ill various parts of the body, separated from this circulation, and not 
submitted to its action. 

The serum of guinea-pigs which have received a fatal dose of the 
drug has no trypanocide action in vitro. The drug therefore disappears 
quickly from the circulation, or else it becomes rapidly transformed 
locally, or becomes excreted. Its short stay in idle peripheral cir¬ 
culation is, however, sufficient to enable it to exterminate all the 
organisms which multiply in the blood but its penetrating ’’ action 
is too small to enable it to reach the trypanosomes hidden in the deeper 
tissue channels. These trypanosomes serve as the strain which 
re-infects the peripheral circulation after the necessary period of 
incuhation. It may be that the multiplication of the trypanosomes 
is also retarded by the formation of antibodies. 

When the serum (e.g., of a horse) is added drop by drop to 10 cc. of a 
saturated solution of tartar emetic an abundant albuminous pre¬ 
cipitate is formed which becomes dissolved in a s%ht excess of serum 
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as well as in alkalis or alkali carbonates. This precipitate does not 
appear in solutions of antimony tartrate to which conmioii salt has 
previously been added^ or in very dilute solutions. In intermediate 
concentrations it is replaced by a more or less marked turbidity. 

An abundant precipitate is formed if one adds to the mixture of 
serum, and tartar emetic an acid solution (e.g., of tartaric acid), in 
an ex^cess of which it is not soluble. It thus seems that the alkalinity 
of the serum when present in sufficient quantity prevents precipitation. 

The blood serum, the alkalinity of which is especially due to N aH CO 3 
and Kuo H PO 4 , first of all neutralises the acidity of the tartar emetic 
and then if present in sufficient quantity causes the appearance of 
another white, powdery, very fine precipitate composed of a mixture of 
calcium tartrate and antimony oxide. This precipitation is someiimes 
slow' in appearing. 

Expenments in vivo ,—If a mixture of equal quantities of a 2 per cent, 
solution of tartar emetic and horse serum is injected into a mouse it is 
found that the trypanocide action of the drug is retarded. 

It was also found that the addition of serum to the drug diminishes 
its irritant action in the connective tissue. 

The w'hite antimony precipitate, which excess of serum forms in a 
solution of tartar emetic, injected after wushing and centrifugation 
into a trypanosome-infected mouse, does not possess any direct try¬ 
panocide action capable of manifesting itself after a relativel}'- brief 
interval. 

Tartaric acid has no trypanocide action in vivo. The administration 
of 0*01 gramme of tartaric acid into a mouse infected with nagana has 
an inhibitive effect on the action of a therapeutic dose of tartar emetic. 
This acid becomes transfonned into sodium tartrate in the blood and it 
has no trypanocide properties, but impedes the action of the emetic. 

Hydrochloric acid, at 1 per cent., has no trypanocide action. 

Sodium bicarbonate and carbonate markedly diminish the toxicity 
of tartar emetic. 

Experinienis in i7>o.~Sodimii bi-carbonate and carbonate in Isotonic 
solutions have no action on trypanosomes. SolutioiLS of these sub¬ 
stances added to a solution of tartar emetic diminish its trypxuiocidc 
properties. 

Tartaric acid used in a 2 per cent, solution has a marked k}q)anoci(lc 
action. Previous neutralisation with sodium carbonate prevents this 
action. 

It appears from this result that it is the Sbd group of tartar eiuetic 
which has the trypanocide property since the tartaric radicle taken 
separately is, after neutralisation, devoid of all harmful effect on the 
trypanosomes; it, how^ever, has advantages in that it presents the 
antimony in a form soluble and stable in the presence of water, easily 
diffusible and capable of acting more rapidly and more energetically 
than other forms on the parasites it comes into contact with. 

Administraiion of lartur me«ic.--Subcutaneously, the drug produces 
a considerable swelling and often sloughing but intravenous injections 
of watery solutions are well supported by man and the lower animals. 

Van Saceghem introduced the method of administering the drag 
into the deep muscle tissues of the neck, after which no abscess forma¬ 
tion took place. The dxug^is held in as fine a suspension as possible 
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or in liquid paraffin in order to diminisli its irritant effect on the 
connective tissue. Camplior, which can be dissolved in the oil, 
further diminishes the irritant effect on account of its sedative pro¬ 
perties, The addition of 5 per cent,, for example, of horse serum also 
causes it to lose in part its irritating properties. These oily cam¬ 
phorated suspensions of the drug are well tolerated after intravenous 
injection. 

By retarding the diffusion of the drug in the blood these suspensions 
should diminish the toxicity of the substance, and thus allow of larger 
doses being employed and prolong the duration of its action. 

Treatment of trypanosomiasis .—Tartar emetic kills T. cazalhom in 
vitro in solutions of 1 / 20 , 000 . In the treatment of trypanosomiasis 
due to T. cazalboid, congolense, evansi, and eqnijjerdum (mouse), almost 
uniformly successful results have been obtained, but in the case of 
other trypanosomes, such as T. brucei, gambiense^ and cqumum (mouse), 
the results are not consistent. The authors believe that failures in the 
case of the latter trypanosomes are due to their residing in the deeper 
tissue spaces of the body which are not reached by the drug. The 
affections produced by trypanosomes transmitted mechanically and 
hence requiring their presence in large numbers in the ])lood, hardly 
ever resist the therapeutic action of the drug. Van Saceghem has thus 
shown that bovines affected with T. cazalboui can be cured by means of 
a single intramuscular injection of a medicinal dose of tartar emetic. 

The various methods of administration are dealt with as follows 

Large doses dissolved in water are very toxic producing a general 
depressant action, especially on the heart. 

Administration in oily suspensions prevents mpid diffusion and 
allows of a widespread action of the drug and of larger doses being 
used. The addition of camphor to the oil has moreover a considerable 
cardiac tonic effect. 

The emulsion is made up as follows :—The tartar emetic is ground u]> 
in a mortar as finely as possible and then mixed with some oil into a 
homogeneous mixture. It is then poured into a flask containing some 
glass beads and sterilised in a water bath or, if possible, in an autoclave 
at .110^ C. for 15 minutes. After cooling the de.sired quantity of 
camphor (10 to 20 per cent,), previously dissolved in a little ether, is 
add^. Before use, the mixture is w*ell shaken up and here the glass 
beads assist in emulsification. 

Subcutaneously, a dose of from 4 to 6 mg. of tartar emetic per kilog. 
is employed in the case of the large animals and the desired amount is 
made up to 100 cc. with camphorated oil. 

Administered by the mouth the drug has no effect. 

Intravenous administration is very effective and the dose given is 
from 1 to 2 grammes, in the case of the large animals, dissolved in 
physiological salt solution. Beopex and Rophain have shown 
that fewer cures are obtained by intravenous than by subcutaneous 
administration. The authors recommend the introduction intra¬ 
venously of the drug in an oily camphorated solution as it is thus vety 
well tolerated by animals. 

Administered intramuscularly in a dose of 6 mg. per kilog. in 50 cc. 
of salt solution, the local reaction is nil or transient. Wlien adminis¬ 
tered according to the technique described by the authors no abscess 
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at the seat of injection. The oily suspensions are well suited for this 
mode of acliiiiiiistration and one would employ two grammes of tartar 
emetic in 100 cc. of camphorated oil. 

(g) MlSCELLAl^rEOUS, 

Low (G. 0.). The History of the Use of the Intravenous Injections of 

^ Tartar Emetic (Antimonium Tartaratum) in Tropical Medicine.— 
Trans. Soc. Trop. Med. Syg. 1916. Dec. Vol. 10 . No. 2. 
13p. 37-42. 

The credit foi’ first pi*oposing the use of antimony salts in tropical 
medicine, viz,, in trypanosomiasis, is given to Nicolle and MEvSNTL 
(1906) who were led to suggest it on account of the unsatisfactory 
results obtained with atoxyl and other arsenic compounds. Reference 
is also made to the successful results obtained by Plimmbr and 
Tho-MSON in 1907 in the treatment of experimental trypanosomiasis. 

Broben and Robhaix (1906 to 1908) first tried the effect of adminis¬ 
tering large doses intravenously to natives suffering from sleeping 
sickness. 

Ill the treatment of leishmaniasis the first records of the use of 
tartar emetic injections w'ere made in 1913, when Machado and Vianna 
successfully treated cases in this manner in Brazil. In the same year 
Aragao and Viakna treated cases of ulcerating granuloma of the 
human subject by the same method with excellent results. Further 
details with regard to the treatment of these diseases by this method 
are given, togetber with a list of published papers. 

A history of the treatment of trypanosomiasis of the domesticated 
animals by this method has, unfortimatel}^ been omitted. 

Oastellaki (AIclo). The Treatment of Certain Diseases of Protozoal 
Origin hy Tartar Emetic, Alone and in Combination .—Rrff. Med. 
JL 1916. Oct. 21 . pp. 552-553. 

Although this article deals exclusively with the treatment of human 
diseases, a study of the methods employed and the results obtained will 
undoubtedly be of value in so far as they indicate comparable lines of 
treatment which might be adopted in the diseases of protozoan origin 
of the domesticated animals. 

Tartar emetic is of great efficacy in various protozoal diseases. 
Its pow’exfiil action in trypanosomiasis has been well proved, and it 
can be used as a specific in espundia, granuloma inguinale, kala-azar, 
and oriental sore. It is efficacious in yaws, especially if combined 
with other drugs, and seems to have a beneficial action also in relapsing 
fever.’’ 

Various formulae axe given, in which tartar emetic constitutes the 
active ingredient, for oral, intravenous, and intramuscular adminis¬ 
tration in the diseases enumerated. 

Intramuscular injections are stated to be extremely convenient, 
but the usual solutions of tartar emetic are very painful when given 
in this w^ay and may induce the formation of an aliscess. The following 
represents one of the formulae devised with the object of eliminating 
this irritant actionTartar emetic, 8 grains; carbolic acid, 10 minims; 
glycerine, 3 drachms; sod. bicarb., Jrd grain; distilled wirifar 4 .... 



Yol. j. No. ].] Diseases due to Protozoan Parasites. 


25 


1 oz. In the case ol the human subject affected with kala azar I to 
1 ee. of tills mixture is injected intrajuuscularly every other clay in 
tli^i jliitea] region. 


MACj?iE (J, W. Scott). Bodies Resembling Paraplasma Jlavigonim In 
Men and Animals.— Beport of the Accra Laboratory for the Year 
191b. pp. 58-63. AVitli 2 plates (1 coloured) comprising 11 figs, 
and 1 chart. 1916. JjOiidon, W : J. & A. Churchill. 

In this paper the author refers to Seidelix's discovery (1911-1912) 
in Mexico of ParapUtsma flarajenauh in the red corpuscles of a few 
human subjects who ])reseuted no symptoms of yellow fever, and were 
coiisi<lered to be pseudo-carriers of the disease. 

The history is given of a disease characteilsed by fever and debility 
affecting a Eurojiean and a native, respectively, in West Africa; the 
cause of the disease could not be determined but bodies resembling 
Pau'aqilasmajiacujeniim were found in blood films. 

The author discusses the etiological significance of Paraplasm,a 
flarujenuni in yellow fever. The occurrence of similar bodies in guinea- 
pigs after inoculation with the blood of ])atients suffering from yellow 
fever at Lagos in 1913 was discovered by the author and Johnston^ 
but at that time none could be found in the blood of clean guinea-pigs. 
Subsequently the author found Paraplasma-like bodies in uninoculated 
guinea-pigs. Coxxal and Johnston (1915) found red-cell inclusions 
resembling ParapJasma flarigentan in nearly 26‘5 per cent, of the 
guinea-pigs they examined at Lagos. 

Wen YON and Low (1914) also observed these bodies in guinea-pigs 
and accordingly attempted to disprove the parasitic nature of Para- 
plasma, favigenum, and to discredit the experiments in which these 
bodies appeared to have been transmitted by inoculations. 

In OoNNAL and Johnston’s experiments the guinea-pigs found to 
harbour Paraplasma-like bodies after inoculation with yellow fever 
blood did not in any single case show them before the experiments were 
begun. 

When guinea-pigs were inoculated Avith normal human blood they 
found that the ]>yrexia was comparatively slight, and the charts 
differ distinctly from those which recorded the temperature of yellow 
fever guinea-pigs.” 


Macfie (J. W. Scott). A Further Note on a Disease of Fowls charac¬ 
terised by Ineluslons in the Leucocytes. —Beport of the Accra Labora¬ 
tory for (he Year 1915. pp. 68-70. With 1 chart. 1916. 
London, W : J. k A. Churchill. 

In this short article, the author describes a fatal disease in a turkey 
in which inclusions were found in the leucocytes similar to those 
described by him in 1914 in an outbreak of disease among fowls at 
Eket in Nigeria [see this Bulleiin, Yol. 3, No. 1, p, 27]. 

During life the turkey showed symptoms of marked depression and 
slight diarrhoea ; on examining the blood a few pigmented parasites 
of the Halteridium type were found in the red blood corpuscles, and a 
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atoxyl proved unsuccessful and the turkey died on the 4tli day ; ^post- 
mortem examination revealed no gross lesions; the tissues were not 
anaemic, and the liver and spleen were enlarged. 

0*5 ce. of the blood was inoculated subcutaneously into a fowl. 
Inclusions were found in its leucocytes on the fourth day, and lever 
and other symptoms afterwards set in. The bird died on the iOtli day. 
The liver and spleen w*ere both enlarged, and inclusions were IouihI in 
the latter organ similar to those found in the turkey. 

Another fowl inoculated subcutaneously with the heart bloo<J oi this 
fowl also developed symptoms of illness on the fourth day, and later 
a high temperature together with a few* inclusions in its leucocytes. 
By the 11th day it had apparently recovered from the infection, but 
it did not regain its normal condition until many weeks later. 

Two chickens inoculated with blood fiuni this second fowl on the 
6 th day did not become infected. 

The disease in the turkey thus appeared to be not so virulent as that 
observed in the case of the Eket fowis. 


Bayon (H.). The Development of Pathogenic Properties in Protozoa, 
with Special Reference to the Herpetomonad Group-— Tracts, Soc, 
Prop, Med. S Hijg. 1918. Dec. VoL 10. No. 2. pp. 23A12. 

This is a purely theoretical paper dealing with the probable evolution 
of pathogenic properties in protozoa in the light of recent advances in 
our knowledge of the developmental cycles and incidence of eertaiii 
protozoa wkich cause disease in man and other vertebrates. Protozoa 
of medical interest are tabulated according to their mode of life and 
pathogenicity. The author edassifies spirochaetes in the same iiiannei* 
as Fantham who states that sj)irochaetes are intermediate in 
character between bacteria and protozoa, showing morphological 
affinities with bacteria and physiological and therapeutical (biological) 
affinities to protozoa."' 

The principal features and properties of ])rotozoa capable of causing 
disease in man and other animals are reviewed, and from this classi¬ 
fication the author claims to show that the parasitic, protozoa which 
have the most marked pathogenic properties for man and manunais 
are those which, as a ride, can be definitely distinguished tnorplio- 
logically from their saprozoic harmless relations.” He exedudes from 
this rule the Herpetomonad group. ‘‘ The pathogenic, even letliai 
properties of Leishnania donovani^ and the extreme similarity of its 
herpetomonad stage to saprozoic races, are a definite and glaring 
exception to this rule which requires separate attention and ex- 
panation.” 

In discussing the trypanosome group the author concludes that in tlio 
case of trypanosomes of great virulence such as T. rhodesiense, gambiense^ 
evmisi, hnicei^ etc., the adaptation to a certain form of parasitic life has 
become so permanent that a reversion to simpler forms is no longer 
possible. ‘‘ On the other hand T. lewisi with all its mild pathogenic 
properties adapts itself easily to varying conditions (cultural, etc.), and 
in so doing repeats its ontogenetical development in a soine'what similar 
fphioii to what has been observed in the embryonal stages of vertebrate 
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In dealing witli tlie herpetomonads the author refers to the experi- 
nients of Fantham and Porter, and quotes their conclusions in exlenm 
(see this Bulletin^ VoL 4, pp. 23 and 146). 

He also refers to his own discovery of herpetomonads in the cloaca 
of Vktmuieleon ]nm>iltis at Robben Island in 1913. He concludes that 
in the case of diseases such as kala azar “■ it is quite possible that this 
group of diseases is acquired by the inoculation through blood-sucking« 
insects of apparently free-living or saprozoic varieiies.” 

A discussion of the behaviour of the pathogenic spirochaetes and 
amoebae concludes the paper. 


DISEASES DUE TO METAZOAN PARASITES. 

Roubaud (E.). Les Porcins et la conservation des Ectoparasites 
liumains, dans les regions chaudes. [The Role of Pigs in the 
Maintenance of Human Ectoparasites in the Tropics.]— Bull Soc. 
Path Exot 1916. Dec. VoL 9. No, 10. pp. 768-771. 

In the course of his researches on the Auchmeromyia the author 
noted a strilriiig relationship between these blood-sucking larvae found 
on man and those found on two species of animals (Phacochoenis; 
Orycteropus)^ that are very common in Tro^jical Africa, live in burrows, 
and possess a hairless skin. The Cheromyia larva found in the burrows 
of Phacochoerus and the human Auchmeromyia larva commonly known 
as the ‘‘ Congo floor maggot ” {ver des cases) found on negroes are 
strictl}^ related inasmuch as both types can be reared experimentally 
on the i)ig or on man. It thus appears that, depending on the 
prevailing conditions, a substitution may take place between the hosts. 

The author enumerates a series of ectoparasites which have been 
established as capable of living on animals or on man. Examples of 
these are the human tick, Ornithodorus moubata^ the vector of tick 
fever,"’ found by Lloyi) in Rhodesia in the burrows of Phacochoerus in 
uninhabited districts ; Wellman in Angola and van Saceoiiem in the 
Belgian Congo have also found this tick in the styes of domestic pigs. 

The chigger flea of man, Sarcopsylln penetrans L., known in Brazil as 
the bicho de porco, was found by van Saceghem at Zambi in such 
abundance on pigs as to form veritable walls around the feet, mammary 
glands, and scrotum. 

With regard to biting flies it is stated that in the Island of Principe 
the tsetse fly best adapted to man, Glossina palpaMs, is also the common 
fly found on wild pigs. The Portuguese Commission on Sleeping 
Sickness found that the distribution of the paJpalis m the Island corres¬ 
ponded exactly vith the migrations of large bands of half-wild pigs. 
The extermination of these pigs rapidly brought about the disappear¬ 
ance of these insects. 

The mange sarcopt of the pig is easily transmissible to man, whereas 
it has no other hosts ; the goat sarcopt is transmissible to both man 

Phacochoerus is the wart hog, an African gemm of pigs (Smdae)« 
t>ryeteropu8 has nothing to do with the pig-family, although superficially 
like a pig. It is an anteater usually classified in the Edentata.’!—E. J- 
Pococe:,P.E.S.,F.L.S. 
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and the pig. Noeller, working recently on the ip’aasniiasioii of 
typhus, found that the pig louse remains a long time alive on man and 
inversely the louse of human clothes ma}' remain alive for seven days 
or longer on the pig. 

From these data the author concludes that pigs show thiunselves 
to be the animals most nearly related to man as far as tlie possibilitii^s 
^of the nutrition of ectoparasites are concerned. 

Roubaud (E.) & VAX Saceghevi (R.). Observations sur quelques 
insectes et acariens parasites du b^tati an Congo Beige* 1 Some 
Insect and Acarian Parasites of Cattle in the Belgian Congo. ] ~ 
Bull Soc, Path. ExoL 1916. Dec. Vol 9. No. 10. pp. 763-767. 

These observations were made at the Veterinary Establishment at 
Zambi, in a country where until recently stockbreeding had never 
existed. 

(1) Larvae producing animal myiases in the Lower Congo. 

(a) Bot Oestridae.—In the digestive tract of an elephant killed 
in the Kassai district were found two species of Cobboldia larvae in 
their third stage. One of these was identified as Cobboldia loxodonlis 
Brauer, and the other corresponded with a species recently described 
by Rodhain and Bequaert under the name of C. chrgsidifornds. 

Ill the stomach of asses of the Lombardy and Poitou breeds intro¬ 
duced in 1911 larvae corresponding to the type Gaslrophilus inteslmdis 
of Europe were found. The rearing of some of these produced adults 
very similar to the form (?. asinmus identified by Brauer. 

It is interesting to note that these parasites are the result of an 
external importation and local acclimatisation of the species. 
Originally there were no bots in the Lower Congo on account of the 
absence of eqnines, the first animals capable of harbouring these 
parasites having been brought from Senegal in 1911. 

No warble Oestridae were observed on domestic animals or on the 
wild mammals. 

(b) Muscidae,—Myiasis due to Chrysomyia {Pgcnosoma) hezziamvnh 
Vill. {^megacephala Bezzi) is frequent among the bovines of the 
station. Hitherto this myiasis has only' been observed in the case of 
the large domesticated animals,—cattle and horses. It is found also at 
Zambi on pigs, especially about the ears and scrotum. It w^as also 
found on a young domesticated antelope and thus it is jnobable that the 
myiasis actually occurs among wild mammals. Cases of the disease 
always appear as wound complications. 

Myiasis due to Ltmlia argyrocephala Macq,, which has hitherto only 
been found in mammals including man, appears also very widespread 
among birds. The adult flies of this species w^ere obtained by rearing 
larvae collected from the wounds of a Barbary duck. Larvae corres¬ 
ponding exactly with the same species were obtained on a fowd. Also 
pupae collected in the nest of a Tisserins bird {Ploceus colkmsy 
developed into the same species of Lucilia. In these nests were also 
found pupae of Passermnyia heierochaeta Vill, a muscid blood-sucking 
larva of Congo birds, the life-history of which has been described by 
Rodhain and Beqitaeet. It appears that the myiasis due to L. afgyra-* 
c&plmla in birds is consequent upon the antecedent parasitic action of 
the blood-sucking larvae of Passeromyia; the multiple cutaneous 
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erosions produced by the bites of these larvae and the lesions resulting 
from scratching in the young birds appear to constitute a port of 
entry for the parasite producing the myiasis. 

(2) Biting flies and acari on cattle at Zwmhi, 

Tabanidae.— Eaemaiopoia pertarbans Edw. [see this Ballelin, VoL 4^ 
No. 4, p. 159 for probable role in the transmission of Trypanosoma 
ea-zaihoai], Tahanv^s canus Karsch, T, diioeniatns Macq., T, pluto 
Walk., T, par Walk., T. bkjafiatas Walk., T. taeniola P. B. f 

Stomoxydae. - Ht. valeitrans and Lyperosia pallidipes Roub. are very 
coniiiion on cattle. 

Hippoboscidae.—None have 3 "et been observed in spite of the 
importation of eqiiincs. 

Pulicidae.--The chigger flea of man, Sarcopsylla penetrans L., 
infests pigs in such large quantities that it forms a veritable obstacle to 
breeding. The wounds it produces may become gangrenous. The 
feet, scrotum, and the mammary glands of sows are the parts most 
often affected. The chigger of fowls, S, gallinacea West., is frequent 
around the eyes of poultr\q and it mav also infect domesticated cats. 

Pediculidae.~--J/ae‘>n/?;^opfM«-5 suis L., is found in abundance on 
native and imported pjigs ; on cattle H. eiirysternus Nitzsch. has been 
observed around the eyes. H, tubercalatas Grib. var. penicill-atus 
was found on a buffalo imported from Italy. 

Acarinae.—Psoroptic otacariasis is fairly widespread. This disease 
is also observed in the sheep with the same characters as in the case of 
the goat; the coiichal cartilage is filled with greyish-yellow, compact, 
very iriegukrly shaped crusts in which the parasites are found. The 
morphological characters of the parasites observed in the case of the 
goat and in the sheep are the same. 

Among domesticated rabbits auricular j)soroptic mazige is also very 
common, and is of European origin. Likewise Der/mnyssus galUnae 
and Cneniidoeoptes nuitans are very common on poultry, and Chorioptes 
eqm Her., the cause of symbiotic mange in the horse, is always found 
among the equines of the station. 

Among the Ixodidae collected at Zambi on animals the authors have 
been able to identify Rhipicephalas appendiculatm Neumann, Bk, simus 
Koch, Rh, capensis Koch, Amblijomnia variegatum Pabr. and splendi- 
dum Giebel, and Margaropus annulatus Say, and on an elephant from 
Kassai, Amhlyomma tholloni Neumann. Also, in the piggeries in the 
district of Paso-Konde the human tick Ornithodorus moubata was 
observed in great abundance in the rotten wood of the pigstys. 
Relapsing fever has not been discovered in the district and Argas is 
unknown to the natives. The examination of some Ornithodorus for 
spirilla, proved negative. This was the only district in which these 
Argasidae were found. 

Morstatt (H.). BestimmungsscMGssel dier In Deutsch^Ostafrikahekann** 
ten Tsetsearten, [The Tsetse Flies of German East Africa.] — 
Arch, /. ScMffs- u, Trop,-Hyg. 1914. Aug. 2. Vol. 18* 
No. 16. pp. 574^-575. 

A description is given of the external diagnostic characters of the 
tsetse flies in German East Africa, viz., Ghssim palpalis R. D., 
Gl austeni (tuehinoides) Newst., GL morsitam Westw., Gl, pdlidipes 
Aust.j Gl brevipedpis (ftisca, iabanifornm) Newst. 
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Olakser (Hans). BestlmmiiEgsschMssel der in Kanienm ond Toge 
betannten Tsetsearlen* [The Tsetse Flies of the Caiiiexooiis and 
Togoland.]— Arcli. f. Scliiffs-u, Trof.-Hyg, 1914. Aug. 2. Yol. 18. 
Ho. 16. pp. 571-573. 

The external diagnostic features are given of the known tsetse 
of these countries. 

Canieroons.'— Glossina- zicnumni Grhnb., GL lachinmdes Yestw., 
cG’L caliginea Aiist., GJ. j^aipalis Rob-Desv., GL palUcera Big., GL tubam- 
formis Westw. 

Togoland.— GL palpalis Eob-Desv., GL longipiulpis Wied., 
GL morsitans Westw.^ GLfusca Walk. 

'Weclta (F.). The Anatomy and Life-History of Haemonchus [Sltongip 
lus) contortus (Riid.)-—Union of South Africa. Third cb Fourth 
Reports of Director of Yeterinary Research. 1915. Nov. pp. 347- 
500. Extracted in the Jh Paf/n & Therap. 1916. Sept. 

Yol 29. No. 3. pp. 265-277. 

Free Life. 

'The Egg. —Eggs ■were obtained for examination and for cultural 
purposes by making a decoction of faeces, passing through a sieve, 
repeatedly sedimenting the liquid and centrifuging the sediment, from 
which the eggs were collected by means of a pipette. The egg is oval 
and measures on an average 70*9 by 45 *9/^ and when laid by the female 
is mostly found to be in the four-cell stage. In the stomach of the host 
eggs at the 6-, 7- and 11-cell stages may be found, and exceptionally at 
the morula ’’ stage. No eggs beyond the '' morula ” stage are ever 
found in the intestinal tract. 

Under favourable conditions after 12 hours the eggs obtained from 
faeces or kid by females show distinct movements of the embryo within 
them and by the 17th hour about 50 per cent, of the eggs were found to 
have hatched. The remainder hatched slowly, but by the 48th hour 
only a few eggs had not hatched. Hatching of the embryo appears to 
take place by rapid pushing movements of the head against the shell 
wall. Eggs obtained from faeces “were found to hatch sooner than 
eggs laid by the female, this being probably due to the fact that while 
the eggs are passing through the intestines the evolution of the embryo 
continues. 

Larvae. —Difierent methods were used in the cultivation of the larvae 
according to the object in view. For diagnostic purposes faeces 
moistened with water if necessary were placed in a thin layer at the 
bottom of a suitable covered glass vessel, and placed in an incubator at 
26'^-35° G. or kept at room temperature. If development occurs the 
larvae are seen to cxarvl up the wall of the vessel four days later and can 
be recognised as white masses branching out in various directions. 

When the object was to obtain a large stock of larvae the normal 
droppings of sheep were found to be the best medium. These were 
placed in a jar 9 cm. in diameter and 20 cm. high, which W'as covered 


^ A short reference to this article has already been made in this BniietM 
(1916. Dec. Yol, 4, No, 4. p. 166). The above extract of the parts 
dealing mtli the bionomics of the worm is insei-ted at the request of a 
reader. 
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witli a lid and kept at room temperature. SufEcient air was available 
inside to permit of the eggs hatching but when feniientatioii took 
place ail further development ceased. Diarrhoeic faeces and material 
from the caecum and colon gave very poor results. 

For studying the larvae liquid or solid media were used. The best 
liquid iiiedimn was found to be a boiled and filtered decoction of 
shce]ih faeces placed in a layer of about 1 to 3 mm. in thickness at 
the bottom of a Petri dish; after inoculation with eggs this w^s 
enclosed in a covered evaporating dish, and placed in an incubator. 
Larvae could then be examined microscopically from time to time at 
room temperature without affecting the rate of development. The best 
solid medium vv'as found to be a 0*5 per cent, agar concentration, 
prepared in the same way as the licjuid medium. 

Eggs placed in j)iire water were found to hatch but the larvae did not 
develop and soon died of starvation. 

Development of llie larvae.—-In their evolutive cycle the larvae of 
Ilacmonchvs contortus pass through five stages, separated by structural 
changes. The first two stages and part of the third one are passed 
outside the host as free larvae. The second part of the third stage and 
the fourth and fifth stages are passed in the hosts as parasites. Each 
stage can be divided into two sub-stages, viz., fclie first one in which 
the larvae move rather actively, feed, and develop and a second one in 
which the larvae are found in a lethargic condition when they neither 
move nor feed, but undergo structural change. Entering the fifth 
stage the worm is sexually mature, and is usually called the adult 
worm. 

First Stage .—The naturally hatched larvae vary in size from 340 to 
350// by 15-20/n and belong to the rhabditiforni type. The body is 
cylindrical, decreasing in thickness from the base of the oesophagus to 
the tail After executing a series of active wriggling movements for 
about an hour after hatching, the larvae commence to feed and steadier 
movements, which are somewhat slow, are noted. The chyle intestine 
cells become packed vith granules, the larvae stop feeding, become 
stationary, and enter into the first lethargic condition ; this takes place 
in from 10 to 12 hours, or 24-27 hours after the eggs have been passed 
by the host. After 8 or 10 hours the larvae revive. 

Second Stage .—^Eedysis first of all takes place and the larvae soon 
increase in size to 500/^, and the lateral lines on the skin become con¬ 
spicuous. The larvae show active swimming movements, begin to feed 
again, and the intestinal lumen becomes straightened out and increases 
in diameter. When sufficient food has been obtained the larvae again 
move with the object of hiding in the interior of the medium and the 
second lethargic stage sets in. The beginning of the second Icthargus 
seems to take place after 40 hours after the first eedysis, or 50-60 hours 
after the hatching. After about 12 hours the development of the 
lethargic stage is completed and wdth the accomplishment of the rather 
pronounced structural changes the larvae awaken. 

Third Stage.—The Mature Larvae. The larvae arrakeii from the 
second stage as soon as conditions are favourable, in general three days 
after hatching. They now execute syrimming movements which are 
fast compared with those noted in the second stage. Another 
peculiarity is the attempt of the larvae to rise, their object being to 
reach a suitable locality from which they can find access to the host. 
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Ecdysis next takes place. In size they varied between r>71 by 2 !//^ io 
820 by 26*5/l A certain contraction of the tissues takes place by u iiicli 
the size of the body sensibly decreases while the outer skin bt‘Ctiiiios 
thicker and increases in rigidity. A'aeuoles in varying numbejs and oC 
difi’ereiit sizes are present in the chyle intestine cells and iticsc' vacuoles 
become especially frecpient in larvae exposed to unfavourabh^ con¬ 
ditions siicli as dryness, light, or heat. 

Influence of the Enriromnenl on the Efjgs and Larvae, 

Toxic substances produced in the intestine of the host or iu faf*ces 
as the result oi abnormal fermentation interfered with the evolution of 
the egg and sometimes effected its destruction. Similarly certain 
chemical compounds such as beta-nax>hthol, thymol, and picric acid, 
were tested on eggs and foimd not only to inhibit development but 
actually to destroy the vitality of the egg. 

A certain amount of air is required for development. The amount 
needed is very small, but if it falls below a certain minimum inhibition 
of growth and finally death will occur. Cultures of faeces thus do not 
develop if made into too thick a paste with water or if carried out in 
liquid media more than 3 mm. in dejhh. Afore air seems to be reipiired 
for developing eggs and larvae than for resting eggs and mature? larvae. 
Alature larvae kept in water at a depth of 3 cm. were still alive after 
three months. 

Temperaiure ,—The optimum temperature for the develoj)ment of 
eggs and larvae was found to be between 20^ and 35^ V, Accordingly, 
the author calls normal temperature that lying between 20“^ and 3rd C., 
high temi^eratiire that above 35" C. and low temperature that below 
2ir C. 

A very large number of laboratory experiments were made on tlie 
development of the worm at thevse temperatures, the resistaiic'c to 
extremes of temperature, and tlie effect of alternating temperatures. 

With regard to the effect of various temperatures in the field the 
follo^Ying statements are made : 

In considering first oi* till high temperatures, tin* maxiimim recorded 
in South Afiica under eonditioiis oi cloudy moist, wt^alher <‘amiot b(? 
considered lo prevent the development or to kill the larvae oi HiuuHihivhuH 
coniortiui. In sunny weather, when the ground is moist, the- larvae Iving 
in wet earth or faeces are not necessarily (‘xpose<l io th(‘ same maximum 
of temperature as that of the atmospiienu Aloreover, in tlH*S(‘ eoTulitions 
the larvae are able to escape from tiinad' sunlight and shelter in 
places. The high temperatures experienced on tin* veld during i he summer 
time help to kill a large number oi larvae but, at iht‘ same iiint\ numy of 
tlmse larvae can be killed before the iiiaximum lein])eralure is reaeiual. 
The average summer temperature iu South Afrie-a is very favourable for t Im 
development of the larvae of IfnewoueJius eon tort us. 

“ Ooneeniing the low temperatures experienced iu 8outh Africa it may 
be said that the normal spring and winter temperatures do not prevent 
the development of eggs or larvae but prolong the period required before 
the larvae reach maturity. The resistance to adverse conditions of eggs 
and larvae, and their ability to develop considered in relation to the effects 
of temperature in the winter season f)f South Africa depend chiefly on the 
absence of uninterrupted spells of low temperature ; the minimuin even if 
occasionally very low only lasts for a short time during the night, whilst in 
the daytime the average is the optimum temperature required for the 
growth of the larvae. In a moderate cold ambient, the larvae also remain 
in a better stale of preseivation and for a iougxu* period than in warm 
weather.” 
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Moisture. —Tlie best consistency of faeces for tbe batcHng of eggs 
and growth of larvae has been referred to above. It was- found that 
in a liquid medium kept immobile and deeper than f cm. a rather small 
percentage of the eggs hatched after four days, but the larvae made 
very little progress and within 12-15 days death occurred, 'presumably 
owing to lack of air. 

The mature larvae appeared to find in water a suitable mediiina for 
preservation. A small percentage were found to be Ivingmp to the 
fifth month. The pools of water in the veld thus appear to constitute 
a suitable environment and to a certain extent a favourable place for 
infecting the host. The mature larvae appear to prefer pure water to 
faeces. 

With regard to the action of desiccation on mature larvae the 
following conclusions were arrived at 

“ (1) The larvae of Haemoiiclms eonioius do not resist complete desicca¬ 
tion and die before this condition is reached, but wader natural conditions 
they resist (on account of their peculiar structure) the progress of desiccation 
lor a comparatively long time. 

(2) The larvae preferably remain in moist surroundiiigs and by 
migrating are in a position to seek shelter where the moisture is inoie 
constant. 

“ (3) "Wlien dryness sets in the larvae gather in clusters, a peculiarity 
which can easily be observed under the microscope. These clusters play 
an important idle in the preservation of larvae in the field against drought, 
chiefiy w^hen the larvae are surprised on grass by the evaporation of dew or 
rain.” 

Ill a number of laboratory experiments it was found that mature 
larvae lived for five months in -water whilst in dry faeces in the same 
room after eight days 50 per cent, were dead, and in the desiccator 
the majority died within four days. 

Light .—The eggs and larvae develop under conditions of light such 
as are observed during the night time or in an incubator. The larvae 
do not reach maturity if exposed to a diffused bright light during the 
day. If the diffused light is weak as is noticed in rainy weather they 
reach maturity equally as well as they do in darkness. In faeces 
exposed to a strong diffused light the larvae grow as usual; it seems 
that the larvae pass a certain part of their developmental period on the 
surface of the pellets when in diffused light. Direct sunlight appears 
to have a very destructive effect as the larvae hatched out of eggs thus 
exposed were found invariably killed at the end of the second day; 
tnature larvae were nearly all dead on the fourth day of exposure. 

With regard to the action of the sun on infected faeces in the field 
the following general observations were made :— 

(1) When the weather is warm and the rain is constantly fahing for 
three days, or the ground is kept moist for the same length of time, with a 
heavy cloudy sky, the majority of the larvae reach maturity* 

(2) When the weather is warm and dry, as during the period of drought 
in summer, or dry and sunny, as in winter, practically all the eggs and 
young larvae in scattered pellets are killed in two or three days, even if 
amongst ordinary veld grass. 

“ (3) Concerning variable weather it is not povssible to give any definite 
rale, owing to the action of the ambient being too complex. 

“ When infected faeces are passed out on to the veld, a fall of rain, even 
if prolonged for a day at a time, is not suMcient to allow the majority of 
the larvae to reach maturity, if sunshine is again constant for a few days. 
It is only during protracted, rainy weather that a large percentage of eggs 

(C349) o 
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reaeii maturity. This fact, connected with the facilities the mature larvae 
iiave of reaciiiiig the. host if the surroundings are moist, explains the heavy 
iiifeetioii that is noted in a flock after a heavy rainy season. 

Even in sumnier llie percentage of larvae reaching maturity is very low, 
oirt the percentage of eggs deposited in the field is very high. (It was 
calculated that the number of larvae that would hatch from the faeces of an 
infected sheep when placed in suitable conditions would attain the daily 
average of three niiilions). The sun is the chiefs agent of destruction for 
'eggs and larvae under natural conditions of the veld and the mortality 
increases with increased dryness of the soil and atmosphere,” 

Migration of the Mature Larvae, 

\ery thorough experiments were performed in this comiection; 
the foliouing a-re the author’s conclusions :— 

‘ (1) The mature lanme of SaemoneJius eontortus crawl on to the grass 
under favourable conditions of moisture, light and temperature. 

“ (2) The larvae withdraw^to the lower part of the grass or into the ground 
when the surrounding conditions are unfavourable and re>appear on the 
grass with the return of the favourable conditions. 

^ (3) The succession of night and day produces a nocturnal ascent and a 

diumai descent of larvae on the grass, provided the conditions of moisture 
are favourable. 

“ (4) The period during which a colony of larvae, when not interrupted, 
permrpas the ^ ascending and descending migration, was found under 
artmoiai conditions to last from 20 to 30 days; it varies within rather 
wide limits according to a diflerence of the ambient. 

(5) In the veld, at the end of the migratory period, part of the larvae 
are louna dead or ahve on the grass ; the majority are found sheltered in 
the tuft of grass, at various depths in the ground. 

.* -u repeatedly observed that the larvae in the ground were 

richest m food granulations and in a better condition of preservation than 
those on the grass. It appears consequently, that the migratory period 
results m a natural selection of the species by which weak specimens will 
soon die from exposure, while the stronger are able to find shelter and resist 
exhaustion. 

( i } The mature larvae stored in the ground are able to pass the winter 
season without heavy mortality, 

presence of larvae in the soil cannot be explained by the 
^ snperficial water alone but is due to ‘ geotropisin of the 

Infection, 

The direct introdiictioii of mature larvae through the mouth of the 
sheep is always follovred by the presence of parasites in the stomach, 
and the infection was myariably fomid to be proportionate to the 
mimber of larvae administered. Frequently, mature living larvae 
were fomd in the droppings the day following the adniinistratioiL 
The repit was always negative 'when lambs were affected with eggs or 
larvae in the first and second stages. 

Jt was found impossible to infect lambs through the skin although 
the method employed proved to be effective for other species of larvae. 

Parasitic Life, 

The period of time required for development from the moment when 
the larva entm the stomach of the host until it reaches the adult stage 
seems to be liable to variations owing to influences not yet properly 
undmstood, but the average can be estimated to be 15 days. 

First parasitic stage (or, parasitic part of the third a%e).—Larvae 



Voi. 5. No. L] Diseases due lo Metazoan Parasites. 


35 


introduced into a slieep by means of water reacli tlie abomasmn, and 
iiere undergo tlie second ecdysis. The majority of the moulted larvae 
then take shelter in the mucous membrane of the stomach ; only a few 
are washed into the intestines. They now begin to feed and are found 
lodged between the epithelial processes where they shelter without 
actually piercing the mucous membrane. 

The third lethargiis is reached from the 30th to the 36tli hour after 
the larvae have gained access to the host and lasts about 12 lioiixs. 
The larvae in this state are more or less curved, completely immobile 
and hard to waken. 

Second parasitic stage (fourth larval stage ).—The growth of the larvae 
in this stage appears to be very rapid, for shortly after the third ecdysis 
many larvae are found to reach np to 1 mm. in length. The larA’^a 
attaches itself to the mucous membrane by means of its buccal aperture, 
produces a small haemorrhage, and a clot is formed which suirouiids 
the worm. This is observed three days after drenching with mature 
larvae. The clots are frequent and measure 1 to 2 mm. in diameter. 
By the sixth day of this stage the sexes can be easily recognised, and 
on the succeeding days this distinction becomes more and more 
apparent. On the ninth day the clots have not increased in size or 
number but are rather flatter, more contracted and darker in colour. 
The fourth period of lethargus then succeeds. 

Adult iDorm [fifth stage ).—The fourth ecdysis takes place between 
the 9th and 11th days, preceded by a period of lethargus lasting for 
about 24 hour?. The male now measures over 5 mm. by about 90,« in 
thickness. The mouth cavity is now armed and corresponds in every 
particular to the mouth of the fully-grown worm. The female measures 
between 6'5 to 7*9 mm. by from 90 to 130/i in thickness. 

On examining the stomach of a sheej) 12 days after infection 
numerous blood clots are present, but they have now become more con¬ 
tracted and of a black colour, adhering to the mucous membrane, whilst 
petecliiae of recent origin are usually found under the clots. These 
petechiae are caused by the piercing of the mucous membrane by the 
new mouth apparatus of the larvae, and differ from those previously 
described inasmuch as they are punctures without any escape of blood. 
It is rare to find worms outside the clot. 

The stomach of a lamb infected 15 days previously still shows in 
some cases dark red blood clots adhering to the mucous membrane 
whilst in other cases the clots consist of a residue of yellomsh fibrin 
and ingesta mixed together. In all cases the worms are found in 
between the clots or distributed on the surface of the mucous membrane 
itself. Some worms are now found in copulation. 

Eighteen days after infection aU the clots and fibrin deposits have 
practically disappeared. In a heavy infestation the mucous membrane 
is swarming with adult worms. The petechiae are numerous and small, 
but without any fresh blood clot. Numerous worms are in copulation 
and numbers of females have laid eggs. The male at this stage 
measures from 12^13 mm, in length and the female about 17 mm. 

Anatomy of the adult worm .—^This is described at great length in 
the original article. The size of the adult worm is given as (1) when 
collected: male, 15-18 mm., female, 25-29 mm.; (2) after death; 
male, 18-21 mm., female, 25-31 mm.; (3) 48 hours after collection: 
male, 17-19 mm., female, 23-27 mm. 
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¥elu. Un cas Interessait de e^mirose ehez la gazelle* [An interest¬ 
ing case of Caenurosis in a Gazelle,]— Mec. Med. YU. 1916. 
Oct. 15. ¥ol. 92. No. 19. pp. 555«556. 

Tlie gazelle in question was biought for examination to tlie antlior 
with, a liistory of a large swelling of the right shoulder accompanied by 
, lameness. It was found on examination that these apparent defects 
were simply due to a marked inclination of the neck towards the left. 
The other symptoms and especially the turning movements led to the 
condition being diagnosed as one of caenurosis. Three weeks latex the 
symptoms were more pronounced, the animal having become affected 
with epileptiform fits on two occasions, and a small soft tumour about 
as large as a pigeon’s egg was discovered between the roots of the 
horns. 

In the course of an operation for the excision of this tumour an 
oedematous swelling of the upper eyelid was noticed causing ex- 
orbitation of the eyeball. A caenurous sac 40 cc. in capacity was 
extirpated, but the gazelle subsequently died from cerebral haemorr¬ 
hage. Post-mortem examination showed that this large sac had 
caused partial absorption of the cranium, which had become perforated 
in many places, the two largest perforations being on the forehead 
and at the bottom of the orbit, respectively. 


PiETTRE. L^onehoeereose bovine dans FAm^rique du Sud. [Bovine 
Onchocerciasis in South America.]— Bull. Soc. Cent. Bled. VeL 
1916. July 6; Pec. Med. Vet. 1916. July 30. ¥oL 92. No. 14. 
pp. 202-203, 

This disease is very common in South America as is shown by the 
following figures obtained in the case of cattle slaughtered for thci 
manufacture of preserved meat. 

Argentine Republic.—Frigorifico La Negra : 70 per cent-, of f-Iie. 
carcases showed marked lesions of the cervical ligament; 25 per cent, 
centres on the external surface of the great trochanter. 

Uruguay.—Frigorifico Uruguaya: 90 per cent, cervical lesions; 
18 per cent, trochanteric lesions. 

The distribution of Onchocerca is very different from that usually 
seen in France. The parasite is found more especially on both 
surfaces of the cervical ligament between the 1st and 5th dorsal 
vertebrae, and next at the level of the trochanter between the attached 
fibrous aponeuroses. The lateral ligaments of the femoro-patellat 
Joint are only exceptionally invaded (16 cases out of 1,000 carcases). 
The numerous specimens of Onchocerca isolated from the cervical 
ligament possessed a much greater length than those observed in 
France; the females reached up to 70 cm;, although most often one 
of their extremities was missing. It is supposed that the loose tissue 
in which these nematodes develop favours their growth, whilst the 
density of the ligaments of the stifle Joint retards it. 

The zoological characters appear to be similar to those of the French 
form. However, the tail of the male showed sk papillae grouped 
together and two widely-separated small ones, whereas only four could 
be found in a specimen of Onchocerca gibsoni 
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The lesions provoked are more marked than in Freiich cattle. One 
observes congested areas with a peripheral oedema, large verminous 
nodules surrounded by reacting tissue, pockets hollovred out in the 
inflamed connective tissue and, finally, very numerous encysted 
purulent centres. 


MYCOTIC DISEASES. 

(a) Epizootic LraPHAisruiTis. 

Aubry. La iymphangite epizootique dans la region de Mekiife. 
Organisation de la lutte, [Epizootic Lymphangitis in the Meknes 
Area. Method of Eradication].— Bull. Soc. Gent. Med. Vet. 1916. 
Nov. 9; Bee. Med. Vet. 1916. Nov. 30. Vol. 92. No. 22. 
pp. 337-340. 

This disease was imported into Western Morocco from Algeria by 
the army of occupation and made its appearance in the Meknes area in 
1911, after the conquest of the town. Its rarity in the country districts 
three years after the French occupation testifies as to its imported 
origin. On account of the very bad hygienic conditions, hardships, 
and saddle injuries which beset the horses and mules, the disease 
rapidly propagated up to 1915 until all units became contaminated in 
spite of the equine population being scattered in isolated and widely 
separated stations. 

Unfortunately the veterinary infirmary at Meknes into which 
aSected animals were collected was situated amongst other troops, 
rendering the propagation of the disease still easier; sanction was 
filially obtained at the hegiiming of 1915 for the construction of a 
lazaret between two high walls 4 kilometres away from the camp. 

The majority of affected animals admitted vras composed of harness 
or pack animals, that is, animals bearing harness sores. In spite of the 
prophylactic and therapeutic measures adopted the number of cases 
exceeded 100 at the coimnencement of 1915, fell down to 10 at the end 
of the year, and rose up again to 70 during the winter 1915-1916 during 
the rainy season. Five animals remained under treatment at the end 
of the summer of 1916, moreover affected only with sores of limited 
size. 


The following resume shows the number of animals dealt 

■witt at tlie 

lazaret u— 





Y ear. 

Adniitted. 

Died. 

Destroyed. 

Cured. 

19U.. 

259 

4 

50 

205 

1915. 

412 

2 

89 

321 

1916 (to 10th Aug.) 

95 

4 

_ 

11 

... 

80 

Total .. 

766 


160 

606 


The economic aspect of the disease thus assumes considerable 
importance both on account of the losses involved by death and 
destruction and by the cost of upkeep and loss of utility of the animals 
, during the period of infection. The author deals only with the military 
effectives in this article but the losses among civilian animals have 



38 


Mycotic Diseases, 


[MarcL, 1917. 


become serious, especially in the country districts. In eradicating 
the disease he thus aims at (1) the destruction of actual centres, and 
(2) guarding against infection of civilian effectives, on which it would 
be very difficult to take action in a native environment. 

Diagnosis of the disease.'—The author believes that by means of a 
simple clinical examination the disease can be easily differentiated 
from glanders and this is important as in most cases a microscope would 
not be accessible to the practitioner. Under the low power of the 
microscope the cryptococcus is easily discernible. 

Prophylaxis.—Under the conditions "which obtain in the field in 
Morocco this is very difficult and the part played by the veterinary 
surgeon of a column or of an outpost consists in eliminating affected 
animals and transferring them to the rear; during this time the 
cryptococcus multiplies in the sores and is liable to infect other animals 
en route. The veterinary surgeon in charge of the intermediate post 
has greater facilities on account of his fixed position. 

Nine times out of ten contagion is brought about through harness 
wounds and these become infected with the cryptococcus, living in 
moist earth and dung, by means of contact with harness, earth, flies 
and personnel in charge. The effect of earth is shown by the number of 
mules affected especially during the rainy season, as these animals are 
accustomed to roll on the ground. 

The author insists upon the necessity of educating all ranks upon 
the nature of the disease and accordingly lie formulates a list of 
instructions to be followed by them. 

With regard to curative treatment the results enumerated above 
were obtained by adopting the following measures :— 

(1) By the installation of a lazaret. 

(2) By the simplest surgical measures, after having tried different 
more or less difficult and costly treatments. The procedure employed 
is as follows:—(a) Wide opening of abscesses, buds, or corded lym¬ 
phatics, {h) extirpation of affected glands and corded lymphatics if 
possible, (c) washing absolutely forbidden. 

The wound is dried (the cotton wool is then burned) and sprinlded 
with pure powdered potassium permanganate or any other strong 
powder. 

In discussing this paper Bbidkei notes that the results obtained by 
Aiibry appear satisfactory, but that they might be still more so if 
internal treatment had been administered in certain cases. As an 
example he refers to an extremely severe inoperable case wliich received 
potassium iodide daily in its drinking water according to Caetjkr’s 
method and three injections of novarsenobenzol. The treatment lasted 
four months but the horse was cnxed and treatment appeared justilicd 
on the account of the value of the animal. Cases should not be con¬ 
sidered incurable because they are inoperable. The economic aspect 
should be considered in each case before adopting a line of treatment. 

Caetier (J.), Mote sut !e traitement ie la Is^mphangit© 6pizootiqiie 
p« I’iodure de potassium. [Treatment of Epizootic Lymphan¬ 
gitis by means of Potassium Iodide.]— Eec, Med, YSt, 1910. 
Nov. 15. Vol. 92. No. 21. pp. 014-618. 

In the treatment of epizootic lymphangitis, potassium iodide was 
administered intravenously by Tryfaz, but his method appears 
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inconvenient on account of the necessity of frequently repeated 
injections and of the introduction of a chemical agent of a great 
diffosibility into the blood. 

The author himself introduces the drug by means of the digestive 
tractj although this simple method seems to have been abandoned 
on account of the failures recorded. The potassium iodide should be 
administered in large doses ; from 12 to 20 grammes were administered 
daily without the appearance of any toxic symptoms. The tolerance, 
of the patient is first tested by means of a relatively large dose, 12 to 14 
grammes for example, and the attainment, as rapidly as possible, of 
the maximum tolerated curative dose is recommended. On account 
of its diffusibility the administration of the drug at least twice a day 
is also advised ; a 10 per cent, solution, for example, is given in a small 
mash before each feed. The treatment need not be continuous, and 
it is advantageous to interpose periods of rest. 

The author then details a series of seven observations made in the 
treatment of more or less advanced cases of epizootic lymphangitis. 
Cures were obtained in all cases in from about one up to three months. 

[The expense of this treatment appears to be a considerable obstacle 
to its general adoption.—E d.] 


ChAPRON (H.). Observations relatives a Tincubation de la lympbanglte 
^pizootlque. [Incubation Period of Epizootic Lymphangitis.]— 
Bull Soo. Cent Med. Yk. 1916. Dec. 7; Rec. Mhd. Yet 
1916. Dec. VoL 92, No. 24. pp. 402-404. 

This short article gives a history of four cases of epizootic lymphan¬ 
gitis occurring in horses which have been issued, each to different units 
in the French Army, from a depot at a certain date. As these horses 
must have contracted the disease before they were issued to the units 
the period of incubation under natural conditions could be easily 
calculated, and this was 80, 84, 112, and 121 days, respectively, for the 
four animals. These figures confirm the results of experimental 
inoculation, by means of which the incubation period had previously 
been shown to be very long. 


Nicolas (E.). La lymphangife ^pizootique en France. Son traltement 
par ia m^tbode Chatelain et sa propbylaxie. [Epizootic Lymphan¬ 
gitis in France. Treatment by Chatelain’s Method and Prophy¬ 
laxis.]— B\M. Boc. Cent Med. Yet 1916. Nov. 9. Rec. MM. 
Vet 1916. Nov. 30. VoL 92. No. 22. i3p. 334-337. 

This treatment, which consists essentially in the local application of 
copper sulphate deserves, in the author’s opinion, to be made more 
extensively known on account of the facility with which it can be 
applied in the field, and on account of the very good results obtained. 
The procedure is (a) open the buds and abscesses by means of a cautery, 
evacuate the pus, and insert into each puncture a crystal of copper 
sulphate proportional to the size of the lesion (usually about the size of a 
pea); (b) around the infected area inject 5 cc. of an iodine solution 
(tincture of iodine, 2 ; water, 8 ; potassium iodide, qs.) by means of 
a hypodermic syringe. 
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Ill the author’s experience the second part of the treatment is liable 
to produce considerable swelling and ho substitutes for it the following : 
(c) along an excentric line around the infected area and 10 cm. from 
it a series of punctures, 10 cm. apart, is made by jiieans of a cautery, 
and a small crystal of copper sulphate is inserted into each puncture. 

The afiection then remains localised, the buds are reabsorbed, 
abscesses cicatrise, and corded lymphatics disappear. The affected 
afiimals should be carefully observed so that if necessary ulcers which 
are slow in healing may be cauterised again with copper sulphate and 
new buds treated as soon as they are formed. 

With regard to prophylaxis the author enumerates points dealing 
with strict isolation, the necessity of using fresh swabs for each ulcer, 
and the avoidance of dressings. Under field conditions in France all 
cases of ulcerative lymphangitis should be considered epizootic, and 
treated as such. 

The author refers to the parasite of the disease as Lencocytozoon 
piroplm^noides, a name given to it by Ducloux in 1908. 

BRiDRi, in discussing this communication, refers to the work which 
has since been done to show that this name is incorrect inasmuch as it 
is not a Protozoon but a vegetable parasite closely related to the 
Blastomycetes. 

SociiiTE^DE PathologIe Comparee. 1916. Oct. JO & Nov. 14.-- 
[Epizootic Lymphangitis.]—Eeports extracted in Rev. Gen. Med. 
Vel. 1916. Dec. 15. & 1917. Jan. 15. Vols. 25 & 26. Nos. 300 
& 301. pp. 632-636 & 39-40, respectively. 

In two sittings of the above society papers were read and discussions 
took place on epizootic lymphangitis; the main points are extracted 
below. 

Chexier, in his paper, states that formerty this disease was generally 
considered as a cutaneous form of glanders, and accounted for each 
year (in France) from 200 to 300 victims. For the last thirty years it 
had almost completely disappeared; only a few rare cases were still 
observed in the French African possessions. It has been rc-hitroduced 
into France probably by means of horses from Algeria, and, at tJi(‘, 
present moment hundreds of cases of it occur. Attempts at intcnsivii 
therapeutic treatment have been made. Bribre, of tlm J\^isteiir 
Institute, has employed novaj’senobenzol, others have had recourse to 
galyl and potassium iodide. The results are }iot yet conchisivi\ 
Whilst recognising the value of researches made in this direction 
Chenier, formerly a military veterinary surgeon, to whom wc owe thcj 
differentiation of glanders from epizootic lymphangitis, as well as 
the determination of the mode of transmission of the latter disease, 
believes that it would be unwise completely to abandon cauterisation 
of abscesses by means of the hot iron, a method of treatment which 
has been thoroughly tested. 

In discussing this paper Petit (A.) states that out of more than 20b 
cases met with in Morocco he never observed contagion to take place 
by means of immediate contact. In several cases in which the lesions 
first affected the eyes, he found the dead bodies of flies in the folds of the 
conjunctiva, and hence thought that the fly acts as a vector of the 
disease. He never saw the lesions extend beyond the deeper layers of 
the dermis. 
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Surgical treatment witli the excision of the corded lymphatics 
seemed to expose the patients to relapses, either by external re¬ 
infection or by omitting to excise the whole of the infected tissue; 
moreover, cicatrisation is slow and often defective. In order to obtain 
the largest number of cures in the shortest period of time he thus 
adopted a treatment consisting in (i) application of a blister, (2) 
puncturing if necessary, (3) disinfecting the opened abscesses by means 
of a non-irritating antiseptic. ^ 

Curetting favours xe-infection and is not recommended. Mercurial 
l'4ister was even applied over the borders of the eyelids and produced 
only a temporary inflammation. 

The disease appeared to be more severe in the district of Casablanca, 
with a moist climate, than in the district of Marrakech, a dry 
country. 

Fayet and Bonnel in their paper now disclaim having successfully 
cultivated the causal organism; the mould resembling Rivolta’s 
cryptococcus which they claimed in a previous communication to have 
cultivated was in reality a saprophyte from outside sources. Attempts 
at cultivation from further cases on gljcerinised potato have remained 
negative. 

Bbidre, in discussing a point raised by Brocq-Roxjsseij, adduces 
facts 'which all workers who have studied the disease hold to incriminate 
the cryptococcus as the sole cause of infection. 

Bilhaut uses chloride of zinc for the suppurative lesions, or other 
agents such as petrol. 

Biudre! states that intravenous injections of iiovarsenobenzol appear 
remarkably efficacious if administered in sufficient doses, that is, three 
grammes per horse. The good results claimed to have been obtained 
}}y Cartier following the administration of large doses of potassium 
iodide by ingestion were also corroborated by him. 

Chenier believes that while the newer methods of treatment are 
advisable in some cases one should not be induced to slaughter cases 
that could be easily cured by the older methods of treatment. 

Epizootic lipnpficmgitis 'with 'ulcerative lesions of the inkdiary mucous 
h)embrane. — Cazalbou and Morel (G.) state that glanders even in its 
clinical form may be mistaken for epizootic lymphangitis, 'when no 
reaction follows the malleiii test. There exist, however, symptoms 
characteristic of epizootic lymphangitis but, as it happens, still badly 
understood. 

Whereas it is not very serious to confuse ulcerative lymphangitis 
with cryptococcic lymphangitis it is far more so to assign Bivolta’s 
lymphangitis to glanders, for in the latter case, one treats a glanderous 
animaL It would be advisable that special attention should be drawn 
to those cases labelled epizootic lymphangitis with ulcers of the nasal 
mucous membrane, in order that the animals might be examined as 
closely as possible. 

Olver states that in the Sudan and in India he observed many cases, 
of lymphangitis with nasal lesions and it 'was very difficult to 
differentiate them from glanders. The disease in these countries is 
very serious and the very numerous fi.ies appear to play a part in its 
spread, as they \vere found in the canthus of the eyes of affected 
animals. In South Africa no nasal lesions were observed in the 
numerous cases of lymphangitis encountered. 
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Cases ill whicli pulmonary lesions occurred were mentioned Jiy 
Bkidee, the first liaving been published in 1912. In view of the fact 
that the role of flies lias been much discussed this observer notes, 
however, that the disease is especially common in winter during the 
wet season, Avhich is precisely the season in which flies are least 
nuineroiis. 

In the Sudan, Olter also noted that it was during the wet season 
that .eases were most frequent, but the long period of incubation must 
be taken into account. In any case it is certain that the infection can 
be transmitted by means of dressings, and it is possible that a fly may 
carry the virus in the same maimex from an affected to a sound animal 

Jacowlet quotes Teppaz who studied epizootic lymphangitis in 
Senegal, where the natives consider it as a disease of districts infested 
with flies and appearing when the animals come down into the marshy 
bush country, and disappearing of its own accord when the animals 
return to the wind-swept uplands not very favourable to the flies. 
It is also remarked that these hot moist regions are, as well as being 
infested with flies, also well suited to a cryptogam flora. However, as 
evidence against the theory of fly transmission it has been brought 
forward that the disease occurs more especially during the season when 
they are very little seen. With these facts in view one must, however, 
take it into account, firstly, that the period of incubation varies from 
60 to 125 days, and of the fact that in Oram for example, there is hardly 
any time of the 3 ^ear in -which flies are not seen and that it is during 
these intermediate rainy seasons that they are most tenacious. 

Jacoulet also refers to a communication of Petit (A.) w^ho argued 
that in several cases where the infection first involved the eyes, and 
the bodies of dead flies 'were found in the folds of the conjunctiva, the 
fly should be considered as the principal propagating agent. Petit was 
here probably confused for further on he states that he has never seen 
the disease extend beyond the depth of the dermis whilst in reality 
the lesions are generally deeper and are seated in the lymphatic system. 

As appears to result from the work of Cazalbou and Morel it is 
urgent to avoid all confusion until one has by all means arrived at a 
diagnosis and eliminated glanders. As regards the invasion of the body 
cavities it is rare, but still possible, and cases have been published by 
him (Jacoulet), 

In the matter of surgical intervention associated with internal 
treatment everybody is in agreement with Chenier. 

Velu. La lymphangite ^pizootique (Localisation.—d^^volution.). 
[Epizootic Lymphangitis. Seats of the Disease and Period of 
Evolution .]—Bull Soc. Cent. Med. Yet. 1910. Dec. 7; 

Med. Vet. 1916. Dec. Vol. 92, No. 24, pp, 385-388. With 
3 tables. 

Between May 1913 and April 1915 the author treated 300 animals 
affected with epizootic lymphangitis at the veterinary infirmary at 
Casablanca. A careful account was taken of each case and various 
methods and products were employed in the treatment. In order to 
appreciate the results it -was thought necessary to study the course 
of the disease according to the seat affected ; for example, one might 
learn that lesions affecting the neck are relatively mild and run their 



VoL 5. No. l.J 


Mycotic Diseases. 


43 


course in six weeks no matter what treatment is adopted. The seats 
affected, the extension of the lesions, the length of treatment and 
average duration of the disease in the case of the various seats, are 
enumerated in the tables. 

In 113 cases (or 37-6 per cent.) the disease developed on the tninlv as 
the result of harness sores, and generally the corded lymphatics emanat¬ 
ing from the affected wounds were directed towards the entrance to the 
chest; exceptionally (2*33 per cent.) they gained access to fthe 
precrural gland. 

Lesions on the limbs represented only 19*33 per cent, of the cases 
treated. The hind limb was more often affected (35 cases) than the 
fore limb (23 cases). Invasion of the npper parts of the limbs was more 
frequent than extension along the whole limb (23 cases as against 12 for 
the hind, 18 as against 5 for the fore limbs). 

The head was fairly often affected (16 per cent.), then came locali¬ 
sations on the shoulder (11*6 per cent.) and on the breast (7 per cent.). 
Neck lesions are rare (2*66 per cent.), as well as those of the lumbar 
region (2*66 per cent.), and genital organs (2*66 per cent,). 

Lesions of the mucous membranes (sheath, vulva, nasal, conjunctival) 
remained the most refractory to treatment. All the animals recovered, 
but the average duration of treatment reached or exceeded four 
months. 

Lesions of the withers are equally serious, inasmuch as they often 
involve the bony tissue and become complicated with chronic suppura¬ 
tions which evolve in about four months or necessitate destruction. 

Localisations on the limbs were curable rather more quickly—in from 
three to four months on an average. Lesions affecting the hind limb 
are in fact more difficult to cure than those of the fore limb. The 
disease affecting the lumbar region, breast, and shoulder is less severe 
than that of the limbs, back, or sides, since it runs its course in less than 
three months. 

Finally, localisations of the head (cutaneous) and neck are com¬ 
paratively benign, since a cure can be brought about as a rule in six 
weeks. 

(b) Spoeoteichosis. 

Davis (D. J.). The Permeability of the Gastro-Intestinal Wall to 
Infeetion with Sporotlirix schenckii. — Jl, Infect, Dis. 1916. Nov. 
Vol 19. No. 5. pp. 688-693. 

In this article an account is first given of the literature dealing with 
the permeability of the mucous membrane of the gastro-intestinal 
tract to organisms of various kinds. The permeability of the mucous 
membrane to sporothrix organisms was investigated by feeding rats 
with cultures of typical Sporothrix schenckii isolated from the human 
subject, rats being highly susceptible to experimental inoculation. 
The cultures were ground up in a mortar and mixed with milk. 

Tests were made to determine the length of time the Sporothrix 
remained alive in the stomach of the rat. At the end of two hours 
after ingestion the organisms could be seen and readily recovered by 
culture. At the end of three hours they could usually be recovered. 
At the end of four hours, in the case of four rats, the author could not 
detect the organisms in smear or in culture. 
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A mimber of animals died within a short period of time followiiii^ 
the feeding; examination of the heart blood and otlier body fluids in 
these cases did not reveal anj^ Sjmrothrix organisms. The liistory of 
13 animals fed regiilaiiy over a period of several we(4^s or months is 
iabiilated. It appears that only two of these animals showed on 
post-mortem examination distinct lesions of sporothiicosis, as evidenced 
by nodules in the omentum, mesentery, and lymphatic glands. The 
orgaimsms fed in these experiments had been previously shown to be 
highly virulent for rats by subcutaneous or intra-peritoneal inocu¬ 
lation. 

The author quotes Gougebot, who fed rats and young guinea-pigs 
with cultures of Sporolhrix beurmanni. Two rats were fed with large 
amounts o£ such cultures for six months; both animals became 
infected and after ten months one died and the other was killed; 
extensive sporothricotic lesions were found in both. 

The author’s summary is as follows :— 

White rats fed at intervals of a few days with large quantities of 
cultures of SpoTothrir scltenckh may become infected. 

The infection tends to localise in the mesentery, peritoneum, and spleen. 
“ The organisms appear to penetrate the normal mucosa of the intestinal 
tract. No lesions active or healed were visible in the mucosa or in the 
wall of the stomach or intestines.” 

Meyee (K. F.). Notes on the Occurrence of Equine Sporotrichosis in 

Montana and the “ Blastomycotic Form of Sporoinchum 

schenchi-beurmanni. — Proc. Soc- Exper. Biol. & Med. 1916. 

Oct. 18. Vol. 14. No. 1. pp. 23-24. 

In 1915 I expressed the belief, based on very inadequate material, that 
animal sporotrichosis is found also in Montana. Quito recently, through 
the courtesy of Doctor Du Frene, of Glendive, fresh pus collected from a 
case of equine sporotrichosis was forwarded to mo for diagnosis. Without* 
the least difficulty a typical Sporofliru) sekenhi-beurmanni was isolated on 
Babouraud medium, and conclusive bacteriologic evidence was thereby 
obtained that sporotrichosis exists endeniically in Montana. 

As is customary in our studies on fungi, ]>luiii one per cent, glucose aga r 
W'as inoculated -with the pus. The growth on this uiediuin remained 
l>eifectly white and thin, becoming thick, moist, very string^'' and inelastic 
ill contrast to the typical well-pigmciitcd folded fiinr observed on 
SabouraudA agar. The culture did not penetrate info the superficJal 
layers of the agar, and was easily emulsified. It grow well under ajiaembic 
conditions, and produced a ra^iid septicaemia in rats and rabbits. On one 
per cent, glucose agar and plain potato, this i)leomorx)hism has remained 
so far (three weeks and four transplants) consfant, but on 3abouraud 
medium the typical growth invariably appeared in a short time. 

“ Microscopically, such a culture consists of oblong, oval or roinul, short, 
iiionilia-iike myeelia with a weU-marked double membrane and rciractilo 
granules. Some round forms show reproduction by budding and aggre¬ 
gations in pairs or short chains. Long myeelia with typical clusters of 
spores ivere always absent. Macroscopiealiy and microscopically these 
eultui’es appeared in every respect like yeast or saccharomyces. 

The ' biastoinycotic ’ pleomorphism has been observed by Gougerot 
for the Sporotrlehum beurmanni^ but has never been described for the 
American strains. When transplanted on very moist and soft agar, I 
repeatedly noticed, for at least three to four days, the yeast-like character 
of some human strains isolated from cases in North America, but such 
cultures always returned to the typical growth within ten days. 

“ The tendency of a recently isolated strain of sporothiix to revert to its 
parasitic pleomorphism under unfavourable conditions (moisture, absence 
of oxygen, and carbohydrates) appears to be characteristic of the European 
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as well as of tlie American types, and clearly proves tlieir close botanical 
relationsMp witli the ® blastomyces.’ 

‘‘ Serologic tests liave previously shown that complement fixation is 
regularly obtained with sera of infected or immunised animals when various 
yeasts are used as antigens.’* 


BilCTERIAL DISEASES. 

Bold (Hermann). ¥ier weitere FMe von natiirlicli erworbener 
basiliarer Dysenterie beim Hunie, nebst BeobaeMnngen tber 
Bazillentragertum, [Four Further Cases of Naturally Occurring 
Bacillary Dysentery in the Dog, with Observations on the Carrier 
Problem .]—Deutsche Med. Woch, 1916. July 6. Vol. 42. No. 27. 
pp. 811-813- 

In 1915 the author and Fischeu (W.) published the first confirmed 
case of bacillary dysentery in the dog. This occurred in a sporting 
dog kept in the neighbourhood of Shanghai and worked over ground 
where multiple opportunities for infection from human faeces arose 
owing to the lack of hygienic conditions among the natives. According 
to the sportsmen of the district dogs often passed mucous, blood¬ 
stained faeces in these parts. 

Out of seven dogs, brought to the author for examination affected 
with diarrhoea, four were found to be infected with dysentery bacilli. 
A record of each of these cases is given, containing a history of the 
course of the disease, including the condition of the faeces; the 
results shown were obtained by microscopic examination of the faeces, 
cultivation on Endo plates, from the cbaracters of growth of suspected 
colonies in the various test media, and from the agglutination titers 
of the strains obtained from each case against each of three different 
known agglutinating dysentery sera (Flexner, Shiga-Kruse, and Y, 
respectively). No opportunities for post-mortem examination occurred 
as the animals were taken back by their owners, and three out of the 
four affected cases recovered. 

It was found that the four dogs affected with clinical symptoms of 
dysentery on bacteriological examination gave the following results :— 

Case 1. Dysentery bacilli (Flexner type) and rare, not regularly 
found, amoebae and flagellates. 

Case 2. Dysentery bacilli (Y type) and amoebae. 

Case 3. Dysentery bacilli (Flexner type) and eggs of ScMstosomum 
japonimm. 

Case 4. Dysentery bacilli (SHga-Kruse type). 

The various types of dysentery bacilli were further tested as to their 
respective virulence by rabbit inoculation. In aU four cases the serum 
of the dogs gave a distinct agglutination reaction against the respective 
types isolated from the faeces or from the blood (1:300, 1: lOO, 
1 : 300, and 1:120, respectively). 

“ Case 4 was a pure bacfllaxy dysentery as well as Case 3, for the BcMstoso- 
mum japonimm could hardly have contributed towards the clinical symp¬ 
toms. In Case 1 the amoebae, the pathogenicity of which was not 
determined, apparently were only of subsidiary importance inasmuch as 
they were very few in number and not always present in the faeces. In 
Case 2, in which the amoebae were numerous and constant, a mixed infection 
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potisible ; wMle the imi)ortaiice of the amoebae was not known the 
iiuportancc of the bacilli was a])X>arent on accotint of the specific immune 
reaction of the seruni of the infected animal.” 

The autliox next infected a healthy animal, the faeces of which were 
free from dysentery bacilli, with a culture of dysentery bacilli (Strain Y) 
b}" feeding. Ko clinical symptoms followed and the faeces of the dog 
nnnained normal in consistence, but dysentery bacilli could be isolated 
from them for a period extending over three months. 

In order to determine the persistence of dysentery bacilli in the 
mouth and es] 3 ecially on the tongue a dog which had swallowed the 
bacilli w'as caused to lick Endo plates daily. It was found that 
dysentery bacilli could be isolated from the tongue for a period 
extending up to 13 days after infection. 

VAN Saceghem (E.). Etude sur des eas de derniite uleereise des Eqiii* 
des observes au Congo Beige. [Ulcerative Dermatitis of Equincs 
ill the Belgian Congo .]-—Bull See. Path. Exot 1916. Nov. 
Vol 9. No. 9. pp. 675-679. 

Several cases of specific ulcerative dermatitis w’ere observed by the 
author especially amongst asses. Horses were equally susceptible but 
the lesions never assumed the pernicious character they did in the case 
of the donkey. The disease affected African as w^ell as European 
breeds of asses. 

A detailed account of three cases is given in wiiich the lesions 
affected the breast, the knee, and the right side of the chest respectively. 
The last described ass also gave birth to a young animal wNich soon 
succumbed to the disease. 

The lesions consisted of an ulceration of the skin, a necrosis of the 
iinderl}ing tissues wdth the formation of numerous fistulae, together 
with the presence around the ulcer of small very firm tumours w4ich 
on section disclosed a characteristic oily jius. The disease remained 
quite refractory to treatment. 

Clinically the disease resembled epizootic lymphangitis, but no 
ciyptococci could be discovered in the pus. Glanders wus eliminated 
by the mallein test. The bacillus of Preisz-Nocard could not be dis¬ 
covered and inoculation of virulent pus into sheep gave negative 
results. Smears from the oily pus of the lesions always sho\¥e(l tlu^ 
presence of small cocci, 0*5 microns in diameter, in the fonn of diplo- 
cocci, or in masses, or in short cliams. The organism grew w'ell on 
serum in the form of short-chained streptococci. 

Inoculation into guinea-pigs produced a firm swelling which later 
suppurated. A culture killed by heat injected into an affected ass 
produced a thermic reaction together with a marked local reaction. 
The author proposes the name Dermatococcus congolemis for this 
micrococcus. 

In discussing this paper, Bridete mentions that in several cases of 
ulcerative lymphangitis in France he has been able to find a small 
Gram-negative micrococcus in a pure state, free or included in the 
Ieucoc}i;es, in pus taken from unopened abscesses. He also notes that 
in the disease attributed to the Preisz-Nocard bacillus this bacillus was 
not found by Nocaed in all the horses he examined. In BRiUEi’s 
cases the lesions always affected the hind limb, contrary to the 
dermatitis observed in the Congo asses by Van Saceghem. 
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DISEASES DUE TO ULTRA-VISIBLE VIRUSES. 

(a) Foot axd Mouth Disease. 

Ealleet (E.). Untersuelmiigen liber Maul- iind Klaiienseiielie. I¥* 
Mitteiliiiig. Die bei Maiii-und Klaiieiiseticlie im Pansen des Rlndes 
aQffreteiideii Veraideriiiigen. [Lesions in tlie Rumen of Cattle 
a:Secte(i witli Foot-and-Mouth Disease.]— Arbeit, a. d, Kais. 
Gesundh. 1915. Dec. Vol. 50. No. 2. pp. 159-16S. With. 
2 plates (1 coloured) comprising 7 figs. 

The importance of lesions produced in the rumen of cattle in foot- 
and-mouth disease is masked by the more obvious external lesions; 
on account of the possibility of secondary infection by absorption of 
bacteria and toxins from the decomposing contents of the rumen these 
changes, however, have a considerable influence on the course of the 
disease. 

Naked-eye examination of the lesions reveals the presence of aphthae 
or blisters lying side by side in various stages of development. The 
smallest consist of brownish-red or dark-red slightly raised specks 
about the size of pins’ heads; these increase in size until one sees 
irregular, raised, rounded or oval areas about | cm. in diameter. 
Transverse section shows that the raising of these patches is due to a 
marked exudation of blood between the layers of the epithelium. 

Further changes consist in the shedding of the upper layer of the 
blister and this is probably soon effected owing to the movements of 
the stomach contents. The blood clot in the blister cavity is then 
removed shoving the base of the blister, which is of a light-red or grey 
colour. 

The most extensive formation of blisters takes place on the membrane 
covering the pillars of the rumen while none may be found in the 
region of the long papiUae. The development of the aphthae must take 
place rapidly as all stages are found in animals slaughtered while 
suffering from the disease. It is presumed that healing takes place 
ill the same maimer as in the case of the skin lesions. 

Microscopic alterations .—The author gives a description of the 
histology of the normal rumen epithelium. The commencing changes 
appear to take place by the rupture of the capillaries embedded in 
the papillae of the lamina propria or connective tissue layer. The 
extravasated blood appears to traverse through the deepest epithelial 
layer (stratum cylindricum) and infiltrate the next layer (stratum 
spinosum), which thus becomes destroyed and replaced with blood 
mixed with strands of epithelium. 

This early haemorrhagic infiltration is therefore comparable to what 
one commonly finds in inflammatory diseases involving any part of 
the mucous membrane of the digestive tract. 

The upper horny layer (stratum corneum) together with the under¬ 
lying cellular detritus is soon lost through the mechanical action of the 
rumen contents. The base of the small ulcer is thus formed almost 
entirely from the connective tissue papillae, still covered with remnants 
of the destroyed epithelium, the layer of cylindrical epithelial cells 
(stratum cylindricum) showing a marked persistency. 

Instead of being sharply circumscribed as in the case of the skin 
aphthae, the rumen lesions show another peculiarity in that while 
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they are still intact the contained cellular detritus tends to infiltrate 
for some distance around and in between the layers ol inta,ct epitheliuiiL 

The author concludes that in foot-andunoiith disease the changes 
occurring in the rumen of cattle comprise typical blisters or aphthae 
which differ macroscopically and microscopically from the aplitha^e 
appearing on other parts of the body in a few particulars, especially 
in an infliDC of blood into the aphthae and an early loss of the covering 
epkheliiim. 

(b) Fowl Pox. 

Gallaoheb (B.). Epithelioma eontagiosum of Quail— Jl. A7ner, Vet 
Med. Assoc. 1916. Dec. VoL 3. No. 3. pp. 366-369. 

Epithelioma eontagiosum (avium) or bird pox is stated to have been 
shown by recent investigators to be identical with avian diphtheria, 
the causal organism being capable of producing either the hyper¬ 
plastic epithelial nodules characteristic of the former, or the croupous 
and diphtheritic pseudo-membranes on the mucous membranes of the 
head associated rvith the latter disease. 

The outbreak observed by the author occurred in live quail which 
axe imported in large numbers from Mexico into the United States for 
the stocking of game preserves. Four hundred birds wure under 
observation and the mortality during a period of fir-'e Aveeks anioiuifced 
to 85 per cent. The symptoms and lesions exhibited by affected birds 
consisted, in some cases, in the eyes only becoming infected ; in others, 
the diphtheritic exudate was found in the nasal passages and in the 
mouth. Most of the birds showed typical bird pox lesions on the skin 
especially of the Avings and around the head, w^hich had become more 
or less ulcerated during transit in crates. In many cases all lesions 
mentioned AA^ere present on one individual. 

Transmission experiments.—In one series of experiments emulsions 
made from the quail pox nodules and also quail diphtheritic material 
from the mouth were spread on the lightly scarified surfaces of the combs 
and wattles of young foAvls. In each case characteristic pox nodules 
developed at the points of inoculation after a period of 6~8 days. The 
lesions were, however, not so marked as those produced by artificial 
inoculation of chicken pox from fowl to fowl. 

After rubbing the emulsions on to the oral mucous membranes, 
lightly scarified, of half groAAm fowls typical croupous patches appearetl 
ill seven days. 

Two fowls inoculated intravenously xArith emulsion remained uii* 
affected. 

Experiments to determine whether the disease was produced by a 
filterable virus apparently all gave negative results, 

(c) Eindeepest. 

Boyxtox (W. H.). Rinderpest In Swine, with Experiments upon the 
Transmission from Cattle and Carabaos to Swine and ¥iee ¥ersa* 
—Philippine Agric, Mei\ 191G. Fourth Quarter. Vol 9. No. 4. 
pp. 288-336. With 2 plates and 10 charts. 1916. Manila, 
Bureau of Printing. 

While working on rinderpest in the field in. the Philippine Islands it 
had been noticed for many years that simultaneously with the appear- 
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aiice of the disease in cattle and carabao in certain localities pigs also 
became affected. Evidence that pigs played a rdie in the spread 
of rinderpest was especially brought forth in the course of an investi¬ 
gation into an outbreak of the disease causing serious losses among 
cattle in the island of Rombion. where previously the disease had never 
existed, and no cattle had been imported there for a long time ; it was 
found, however, that pigs had been imported from another island where 
rinderpest was prevalent and that ffrst of all the pigs died in considerable 
numbers before the cattle and carabao began to die in a village. 

Hitherto the disease had been overlooked in pigs as, owing to the 
prevaleiiCe of swine fever and other infestations, an unthrifty condition 
among pigs was very prevalent throughout the islands. 

Pigs w^hich had been liyperimmmiised against swine fever in the 
laboratory in 1914, when exposed to cattle sick with rinderpest each 
developed symptoms similar to those caused by the disease in cattle. 

Reference is made to the scanty and contradictory literature on the 
subject. Carre and Freimbault (1898), in Indo-China, demonstrated 
the possibility of transmitting rinderpest from pig to pig by contact and 
b}' blood inoculation, and also from bull to pig and from pig to 
bull by blood inoculation. Leblanc (1886) found rinderpest among 
peccaries, and Penning claimed to have transmitted the disease to 
wild boar. Pruning noticed rinderpest in swnne in Sumatra. Theiler 
claimed to have transmitted rinderpest to swine by inoculation of 
blood from cattle affected with rinderpest. Jobbing (1903), in the 
course of an experiment upon rinderpest in the Philippine Islands, 
inoculated a pig with 5 cc. of virulent rinderpest blood from a bull; 
the pig developed typical symptoms of rinderpest; a pig inoculated 
with blood from this pig did not develop symptoms of the disease, 
whereas a bull inoculated with the same blood developed typical 
symptoms of rinderpest, but ran a mild course of the disease, and on 
slaughter lesions of rinderpest were noticed. 

The author then details a long series of experiments upon the 
transmissibility of rinderpest. 

(1) The first series, in which pigs were exposed to cattle sick with 
rinderpest, consists of ten separate experiments. The pigs were 
exposed in two small stalls, the sick cattle being tied in these stalls 
while the pigs were unrestrained during the exposures. All the pigs 
used in the experiment had been kept in quarantine for a certain length 
of time, varying from 20 up to 76 days, their temperatures being taken 
twice a day and their daily physical condition noted. A history of the 
affected bulls is included in each exj)eriment as well as the known 
history of each pig prior to the experiment. 

It was found that all the pigs after exposure contracted a disease 
and developed symptoms characteristic of rinderpest in cattle and 
carabao. Three of the animals developed their initial rise of tempera¬ 
ture on the 3rd day, four on the 4th day, one on the 7th day, one on the 
8th day, and one on the 9th day of exposure. The incubative period 
of the disease in pigs thus corresponded very closely to that in cattle 
and carabao, in which it varies between 3 and 10 days. 

Of the pigs used two died, four recovered but remained unthrifty 
and were killed, although under normal conditions these animals 
would undoubtedly have been allowed to live, and of these four one 
contracted swine fever. Three presented very mild symptoms, showing 
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only a temperature reaction and recovering rapidly; these animals 
under field conditions would hardly have been suspected of being sick. 
One was bled to death for virulent blood, thus making the natural 
result uncertain. 

The above ten pigs were exposed altogether to 19 cattle afiected with 
rinderpest. Of these 19 cattle 14 died of rinderpest, three recovered 
and two Avere bled to death for virulent blood, thus making uncertain 
tlTe natural outcome of the disease. 

The mortality among the cattle in these experiments accordingly 
7o'7 per cent., as against 20 per cent, in pigs. 

(2) Ill the second series, consisting of three experiments, pigs Avhicli 
had been kept in quarantine for a certain length of time AA^ere exposed 
to pigs affected AAoth the disease contracted from cattle affected AAitli 
rinderpest. Taa^o of the animals cleAmloped a rise of temperature on the 
4tli day after initial exposure and one on the htli day ; tAAX) died and 
one recovered but Avas finally destroyed on account of its uiithrifthiess. 
The mortality in pigs exposed to rinderpest-affected pigs thus appcEirs 
higher than that of pigs exjiosed to rinderpest-affected cattle. 

(3) In the next experiment rinderpest is shoAvn to have been tmns- 
rnitted from pig to pig by means of a caretaker. The author had 
preAdoiisly shoAAui that in the case of cattle and carabao the virus of 
rinderpest AA^as in such a condition that it Avas unable to cause the 
disease after a corral had been freed from sick animals for 24 hours. 
The pig used in this exj^eriment AA’as put in a corral in vdiich tliere had 
been placed ten days previously two pigs that had died of rinderpest 
and had also shoAvn lesions of sAAune fever on post-mortem examination. 
The pig thus exposed did not contract rinderpest, but developed a 
rise in temperature and shoAA’^ed mild symptoms Avhich Avexe diagnosed 
as those of SAvine feAmr. Three Aveeks later tAAm pigs showing acute 
symptoms of rinderpest AA^hich terminated in death Avere placed in a 
corral 50 yards aAA^ay from this pig and looked after by the same care¬ 
taker. Nine days later the pig shoAA^ed a rise m temperature and died 
four days after\A"ards showing typical lesions of rinderpest on post¬ 
mortem oxaminatioiL 

(4) In the next series of experiments two pigs wore inocnilatccl with 
Auralent blood from t^YO pigs affected with rindeipcst. Tlie fii'st pig 
AA'as inoculated AA’ith 10 cc. of virulent blood and shoArec! a rise of 
temperature on the 3rd day and died on tlie 4tli day without showing 
any marked lesions. The second pig Avas inoculated Avitli 2 cc. of 
virulent blood from another rinderpest affected pig and showed an 
initial rise of temperature on the 3rd day and on the following days 
shoAA^ed loss of appetite and diarrhoea, and then gradually recovered, 
but remained unthrifty; the disease is stated to have run a typical 
course of rinderpest. 

(5) In the folloAving series of experiments pigs Avere inoculated witii 
Aurulent blood from cattle affected AAuth rinderpest. Pour pigs were 
thus inoculated with blood from four bulls respectively, the history of 
Avhich is outlined in each experiment. Both the pigs used in the first 
tAvo experiments after an incubation period of three days ran a severe 
course of the disease and died presenting typical lesions of rinderpest 
on post-mortem examination. The other tAVo pigs did not contract 
rinderpest and it is concluded that as they Avere known to have shoAVii 
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a liigli temperature and developed diarrhoea prior to being used in 
these experiments they had been rendered immune by means of a 
previous mild attack of rinderpest. 

(fj) Ill another experiment a quarantined pig was inoculated with a 
niixtuie of virulent blood from a bull and a pig, both affected with 
rinder|HWt. The inoculated pig developed a rise of temperature three 
da}^s later and died on the 20th day, presenting ivelhmarked lesions dl 
nndeipest on post-mortem examination. 

(7) A knoAvn non-infected pig wus drenched with 50 cc, of virulent 
blood from a carabao. Four days later it showed a rise of temperature 
and on the 6th day it was bled to death for virulent blood to be used in 
iniiiiimisation work. 

(8) A series of six experiments Avere next performed in order to 
demonstrate the transmission of rinderpest to cattle by exposure to 
affected pigs. The results of these experiments are not altogether 
eonchisive. 

In the first experiment a quarantined bull tvas placed in the same 
corral as two rinderpest-affected pigs for 15 and 12 days respectively ; 
the bull remained unaffected. Inoculated later with viruleuxt blood 
from a bull it died from rinderpest as the result of the inoculation. 

In the second experiment a bull placed wutli an affected pig also 
failed to contract the disease but subsecj_ueiitly remained unaffected 
as the result of inoculation with virulent bovine blood. 

In the third experiment a hull wus placed in the same corral as two 
rinderpest-affected pigs for 16 and 11 days respectively; the bull 
remained unaffected. The bull w-as later proved to have been suscep¬ 
tible during the exposure as it contracted rinderpest when inoculated 
with virulent bovine blood. 

Ill the fourth experiment a bull, previously kept under observation 
for 332 days, was exposed to infection from Wo pigs directly and one 
pig indirectly by means of a caretaker. These pigs all showed acute 
symptoms and died later, showing typical lesions of rinderpest. The 
exposure in each case lasted one, nine, and five days, respectively, or 
fourteen days from beginning to end. Two days after the end of the 
exposure the bull commenced to manifest symptoms which became 
subacute in character, until the animal died 23 days later, showing 
typical lesions of rinderpest on post-mortem examination. 

In the fifth experiment a bull was exposed for four days to a pig 
showing subacute symptoms of rinderpest from which it later recovered; 
the bull remained healthy but was proved afterwards to have been 
susceptible by inoculation with virulent bovine blood. 

In the sixth experiment a cow placed for four days in the same stall 
as an infected pig show’ed a rise of temperature six days after the first 
exposure, later rVveloped typical symptoms of rinderpest, and was bled 
to death on the loth day for virulent blood. 

(9) In a series of four experiments cattle were inoculated mth blood 
from pigs affected with rinderpest. All except one readily contracted 
the disease, the failure being noted in the case of a bull which was 
inoculated with only 0*5 cc. of blood. It is admitted that a much 
smaller quantity has been demonstrated to transmit the disease when 
virulent blood is taken from a sick bull. 
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(10) Ill another experiment it was shown that the potency of the 
virulent blood is not materially affected by mixing pig and cattle 
blood, 

(11) Two experiments were performed in which cattle were drenched 
with urine from affected pigs. In one experiment a bull drenched 
with freshly collected urine contracted the disease, while the resiilt 
was negative in the case of the other animal drenched with urine 
stored overnight. 

(12) A carabao exposed to a couple of pigs affected with rinderpest 
developed the disease and later died showing lesions of rinderpest on 
post-mortem examination. 

(13) In another experiment a carabao contracted rinderpest when 
inoculated ivith blood from an infected pig. 

(14) Two further experiments showed that pigs will contract 
rinderpest when inoculated with virulent blood from a carabao. One 
of the pigs died from the disease while the other showed symptoms but 
gradually recovered. 

(15) Four pigs wure placed in separate stalls in a shed where cattle 
affected with rinderpest w’ere kept and both pigs and cattle were looked 
after by the same man. Three of the pigs died of rinderpest while the 
other showed symptoms but recovered. 

(16) In another experiment ten pigs which had recovered from 
rinderpest were again exposed to the disease by contact with affected 
animals. It was discovered that apparently a permanent immunity 
was conferred on them against rinderpest after recovery from one 
attack—at least, for practically two years. 

(17) Pigs which had recovered from rinderpest were shown to be 
capable of becoming infected later with swine fever in the course of an 
experiment in which four pigs which had recovered from rinderpest 
were separately exposed to swine fever by contact with groups of pigs 
suffering from this latter disease. Two of the pigs died and two 
showed symptoms of svdne fever, while all on post-mortem examination 
presented lesions of the disease. 

(18) In the last series of experiments pigs hyperimmimiscid towards 
swine fever w^ere shown to be capable later of contracting rinderpest. 
Seven pigs which had been inoculated with very large doses of virulent 
swine fever blood were separately exposed by contact to bulls sufleriiig 
from rinderpest in varying degrees of severity, ill the pigs showmd 
quite marked temperature reactions and three of them more or less 
well developed symptoms, but none died. These results indicate that 
no immunity was conveyed against rinderpest by the swine fever virus 

although the animals ran a milder course of the disease than has been 
usually witnessed in the laboratory.” 

The author sums up the results of all these experiments as follows 

“ It will be noted tbat cattle, carabaos and pigs vary but slightly in 
susceptibility to rinderpest, and that the disease can be transmitted prac¬ 
tically as readily from one type of animal to the other, as among their 
individual kind/’ 

[It is unfortunate that the existence of swune fever, especially in the 
case of the outbreaks among quarantined animals mentioned by the 
author, renders some of the experiments rather difficult to follow.— 
En.J 
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(d) Variolae. 

Camus (L.). La Yaceiiie generaiisee expSrlmentale. [Experimental 
Generalised Yaccinia ,]-—BfflL Acad. Jlecl. 1916. Oct 31 & 
Nov. 28. (Report extracted in Rev. Gen. Med. Fet 1916. 
Dec. 15 and 1917. Jan. 15. Yols. 25 k 26. Nos. 300 & 301. 
pp. 632 & 38-39 respectively.) 

Generalised vaccinia is an affection characterised by an eruption 
of vaccinal pustules in places that have not been in contact externally 
with tlie vaccinia. The eruptions are provoked by a localisation of the 
vims carried by the circulation. This affection is exceptional in the 
case of man; its existence has been doubted by very competent 
medical men. Cliauveau, in 1856, experimentally reproduced this 
exanthema in the horse by intravenous injection of vaccinia; since 
then all similar attempts on other species of animals have remained 
without result. 

Camus shows that the cause of these failures lies in the use of 
insiifScient quantities of vims. Invariably one obtains generalised 
vaccinia when a sufficient quantity of virus is passed into the blood 
stream. In the case of a dozen rabbits he succeeded a dozen times in 
reproducing generalised vaccinia. An animal is shown bearing 
numerous pustules which appeared spontaneously after an injection 
of vaccinia. The exanthema first appears on the third day, and is 
confined to the natural orifices and the parts surrounding them. The 
buccal cavity, tongue, lips, nostrils, eyelids, the perineal region, and 
parts of the skin where naevi are found, are predilection seats. 

A calf and a monlvey are exhibited, both affected with a marked 
spontaneous eruption of vaccinal pustules provoked by an intravenous 
injection of homogenous vaccine. . . . 

The aspect of this exanthema in the case of the monkey is in¬ 
contestably as typical as that of the calf but one cannot fail to remark 
that the mucous membranes have been infected with as great an 
intensity as in the case of the rabbit. The eruption on the calf on the 
contrary resembles much more that of the dog, in which the mucous 
membranes remained intact and in which the numerous pustules are 
located almost excliisivelv on the skin."’ 


Camus (L.). A propos de la Vaccine G§ndralls6e ehez le cMen. [Gene¬ 
ralised Vaccinia in the Dog.]— C. E. Soc. Bioh 1916. Nov. 18. 
Yol 79. No. 18, pp. 1008-1009. 

The author presents a dog wdiich he claims to be affected with 
generalised vaccinia following the injection of a large quantity (3 cc. 
per kilo), of vaccine virus intravenously. The first eruptions appeared 
on the seventh day on the skin of the head and on the limbs, and on the 
following day a large number of minute pappules were foimd 
disseminated on the w^hole surface of the body. 

The disease produced was peculiar in that the visible mucous 
membranes were nowhere immlved. The disease caused only a very 
mild general disturbance. 
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C'^AMtTs (L*)* I«a lacciiie CJ6n6ralis^e ohm le cofeaye. l({r>!;rra!is<Nl 

VacTiiiia in ilie (huaearPig. | 0. R. fSor\ Biol. PJPi. HI 

Vol 79. Nik 20. pp. 1108-1109. 

A wnall giiiiiearpig whinh naanved 1 vo. of l}'inpli iiiha, 

veiUHisl}’ ahowoil a ?siimll |)u,sl.uli‘ o!i iha fourth day on tlu^ viiiva : oo 
ilic^ fiftJi day innuor<m« enipiiorus found on llu’ hiioc'ui n‘*»ioia 

i‘8pocia,!!y on tho, li|Ks: on ihn sixth day t'hu orupl.ions had horiMiio 

disiinot aanl i-ho odgos of t-lio, nost.ril wliowaal s(‘vora! wliilo tho fiaoiiio 
Wins ooviM'CMl with tlnun. 

hi thus hoianuing localiscil on (lu^. uuk'ous uu‘!nl>iuiH\s llio onipliuiis 
rasem!)lod tliosc* of tiio rabbit aaui of ttio nnuikoy ; on itio othor ha fid 
in tlu'i casos of tln^ dog a.iid the calf tlie nui(‘ous membranes ao* hanily 
<‘ver ahceted. 


OAiumcHKAU (A.). L’immmiisation varlollqiie du singe* jVaihhir 
jmmuiusaiion of the Monkev, |—ihi/L 8or. Bath, Bxof. 191d. 
Nov. 8. Vol. 9. No. 9. pp. Im G72. 

The imiminisation of the. nioukc'y by means of variola against, 
vaccinia has recently been disputed by Wuierz and Ilm)N, as well as 
by Rookk and W kil. In tliis artieh*. the ani.h<a’ records a.n cxperiinenl, 
carried out by him at the Vaccine Institute in Tonkin (Prmicli !ndo 
(Jhina)j from which the following results were obtaificul. 

The variola virus was obtained from an AnnamiUx and two monkeys 
(Mctmcm fhem(s) were inoculated by applying i.he virus to exieiisive 
scarifications along tins back; one of these died following the inoculation 
while the other presented a very marked exaniheinUu The virus was 
collected from this latter a.nima.l and inoculated into two othtu* inonkeys 
and two buffaloes. Pustules developed on the nionkcws, but mme on 
the btiffaloes. 

About a fortnight after iiuKuilatioii with tlie variola, the abo\a* tlireo 
Burviving monkeys wre inoculated on tlie. ])uttocks and on on!side of 
the thighs with Jenneriau vaccine (etherised viU’cine cm right side and 
ordinary Vixccinc on the left). Threat, (uaitrol monkeys \v(»re iiuHUilaf cd 
an the same way. I.ii the <‘.asc of the variolis<al animals !k» cniptioii 
developed whereas in the case of i.he. contnds typical pu.stul»\s worn 
observed, <leveloping more tardily where, tin*, ettierised vataiia* was 
employed. 

The author believes that it is (|uitc possible i.o perform such ex peri* 
mentB without accidental contamination in the first plac‘e with canv 
pox. He mentions that a strain of variola was kept up for thixH* years 
m his laboratory by ineans of 48 su(*cosHiv(^ passages in tlu^ nioiilon^; 
during this time the virus was tcBtijd on more than UK) bovines anc! 
rabbits, always with negative rcBults. 

In conclusion, the author states that in the case of the monkey a,H in 
the case of other animals susceptible to variola and vaccinia’a real 
immunity is conferred by variola against vaccinia. 
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MISCELLANEOUS. 

(a) Pleuro-Pneximonia op Goato. 

Mori (N.). Sulla profilassi e sulla cura della Pleuropolmonlte essuda- 
tiva delle eapre. [Preventive and Curative Treatment of Exudative 
Pieuro-pneumonia in Qoats.] -Moderno Zooiatro. Parte. Sci. 
1916. Dec 31. Vol. 5. No. 12. pp. 285-289. 

The work of this author ia connection with exudative pleiirO" 
pneumonia of goats has already been referred to in this Bnllelin^ 

I Vol. 4, No. 4, pp. 179-181]. In the articles then extracted he claimed 
to have discovered the causal organism which he stated was an Asper¬ 
gillus, difficult to isolate from the lesions, hut growing quite readily 
afterwards on sub-culture. He also described the presence of very 
minute corpuscles found both inside the leucocytes and free-lying in 
the pleuritic exudate. These he identifies as the conidiospores of the 
Aspergillus. 

The disease has recently caused very serious losses in Central and 
Southern Italy, where the mortality sometimes exceeded 90 per 
cent. It seems probable that the disease was intinduced from Serbia 
by means of fugitives during the war; it has been found that the 
disease actually existed in Serbia and Albania before the arrival of 
the Serbian goatherds. 

The author refers to the impossibility of tjuiismitting the disease 
experimentally by contact and of reproducing symptoms similar to 
those of the natural disease by inoculation. 

Although experimental infection seems difficult or impossible to 
realise the author recommends segregation or slaughter of infected 
herds, inasmucli as in two outbreaks investigated infection was strongly 
believed to have been introduced by means of infected luvgoats brought 
in for breeding jmrposes. Infection by indirect contact, due to the 
inhalation of the conidiospores of the Aspergillus, wx)uld likowisc^^ bo 
eliminated. Disinftiction of infected sheds, etc., is prescribed 

Good results in the prevention and cure of the disease are claimed 
to have been obtained by the inoculation of goats wuth a spcicitlc 
product consisting of tbe abtindant serous exudate found in the pleural 
cavities of affected animals; this is freed of the tissue elements 
(contained in it and treated with toluol or ether. 

(b) ExTBUMTKATrON 01^" .LOCCTSTS. 

iTTIfijRKnLE (F.). Campagne eontre les ScJiMoceiva Peregmm en 
Tunisie par la m^thode Mologique (Avril-Juillet 1915). [Campaign 
of Eradication of ScMstocerca peregrina in Tunis by Means of the 
Biological Method.]—J.rcA. Paa^g■ar. Tunis, 1916. Apr. J, 

Vol 9. No. 3. pp. 135-143. 

Conclusion.—As ax^plied to Tunis the organisation of destructive 
measures against migratory acridians by means "of the biological method 
would not incur heavy exjienditure and would have as immediate results 
the destruction of the greater part of the swarms of locusts situated in 
desert and uncultivated areas whore mechanical methods of destruction 
cannot be applied on account of distance, lack of labout, and difficulties of 
ac<"'e88lbility. 

By reducing the number of locusts in the cultivated areas—and that 
n a more radical manner the more , numerous the infestations, which 
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nvsolves itseiC into a (|ucsrKHi of ponsoniH'l -IIh* hiolo^'irjii looliuHl :ippia‘il 
ill a.ii iotoiisivo manner woul<l faeilitale io a very .u’reait exitml the prn- 
duntioii of e,!’(>!);> jun! prevent irniptioms with e<‘rtainty. 

“ On auicomii of the conKi<h‘rahU*. diminution in tiu^^ nninUer oi loeinsts 
iiie expcnidiiure for nHHdmnii'al mejuis of dost rue! ion unujld 

be grmi-tl.y riMiiieini ; tins diminution in tlu‘. number of ins<M‘|j4, by relieviniA’ 
the luee.iianieal means of o]>(n*ation, would mHanL in (‘osiseqinmee, a- 
rediieiion in tln^ nuinlHU* of nat.iv<‘s employml for tlieso mejins, a very 
iain|j[il>Ie a4vania«g(" in Ihiins for multiple reasons iut<i whieli it \\oul4l take 
Uo ioiijt*: to (mt(‘r henn" 

EfoaiKT* Quatridme campagne coatre les Aeridiens (Srfn.siiHX^rm 
feregrmt 01.) en Algerie an moyeii du Quevohmillm amiliorum, 
d^H^relle. |lfourth Cain])a.ign against Locusts in Algeria, by 
Means o£ criJerelle's CoccobaciHus. j- SulL 8oe. Path. Exot. lllirn 
Nov. Vol 9. No. 9. p]). 679 G8*J. 

Hitherto experiments in connection with, ilu^. <nnpIoy!neiit. oC 
crRerelleAs method for the extenuination of locusts in Algerui hay(^ 
been coiidncted by baeieriologists, but this year the. possibility of its 
iipplication being entrusted to layimui \va,s recognised, whik^ tlu"- 
bacterioIogisUs only imdertook the exa-ltation of tJje virus as wtdl 
as the technique of preparation atnl s))raying of vinikmt- cult-ures, 
The locust hwasion wa,s especialH serious in 1916 in Southern 
Oraiij and some, steppe country in this district was (diosen for 
experiments. 

The principle consisted in a very mobile body of men preparing iim. 
culture media themselves and receiving every day i-lu'- exattiHl virus 
from the Pasteur institute o£ Algeria. Details ar<‘, then givtnii as to 
how the broth was prepared in the held from concentratitsl prodiuds 
and inoculated with exalted vims. Thventy litres of broth coukl he 
prepared and sprayed each day wliile travelling about^ One. litre, 
of a 36-liour culture was sprayed ])er hectare, The nxsults of this 
campaign were briefly as follows : - 

The coccobacilhis ])rodueed an epizooth* among kKUsis whicln 
however, never led to the cainjihi-c disappeara.nc(». of tiie iidVcted 
swarms. A marked desfrucrion only t,ook plac.e wlum tlu^ experiments 
were performed a long time befoix* nu'tainorphosis o<‘(-uiTed and 
when a larg{^ mass of insects all becanu^. inJVi'lcsl on tiu^ <lay of the 
spraying. 

The results w<‘re practfeally -ml in aJfmgrass dist.riels where llu^ 
pastures were too scanty. Jho}>agation of tiu‘. diseast^ nmxr e.xi.imdefi 
appreciably for more than a l<ilom,e.trt^ from the dinsflhm followtsl by 
the locusts; a swarm moving through uniform connt-ry becomeH 
sterilised. However, a veritable, immobilisaf-ion of tile sprayed 
swarms was produced even in cases wimnj the tpizooik*. assume.(fy)!i 
great importance, 

Velu (IL). La Intte contre Sclmtocetm peregrina an Maroc en 1916 
par la^m^thadebiologique. Deuxifem© eampagne d'exp6riiieRtatioii* 
[Eradication of ScMstocercuperegrim in Morocco in .1916 by the 
Biological Method. Second &:perimontal Oani})aigJL]--Bt 4 lL Sm* 
Paik BxoL 1916. Nov. VoL9, No. 9. pp'* 682 684. 

The results of the preceding carni>aign in Moro<uo had shown that 
the conditions J’or success depended especially upon the season at wflikdi 
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the infections took place, the most favourable time being when the 
insects lived in a compact mass, moved slowly, and when '' acridio- 
phagia/’ the principal factor in infection, was at its highest. 

All account of the movements of locusts in Morocco is given. All 
th(^ swarms which passed in a certain direction were found contaminated 
with the (‘-occobacillus, and hence the author deduces that (I) it is 
(fiiite impossible to exalt the virulence ot the American strain of 
coccobacilhis ]reserved in vitro since July 1915 ; and (2) the locusts 
born at the time of the passage of infected swarms are contaminatecl. 

Large (piantities of virulent broth were sprayed in certain districts 
and the following observations were made. 

The most favourable time for the infections is at the end of the third 
stage of the young locust (12 day old). In such cases a mass of dead 
l)odies up to 10 cm. in thickness was found in certain places. 

When the fourth stage (12 to 20 day old locusts) is reached the 
j)r()pagation of the infection is much less certain. The sick locusts 
Vim then left in the rear of the vswarm and die separated away from 
otfier insects, and are thus lost for purposes of contagion. 

When the period of the last moult is reached the locusts arc 
submitted to more and more stringent sanitary laws which bring about 
the automatic elimination of germ carriers. 

The last stages of larval life are thus not favoural)le for the application 
of the mcthocl, especially in open country. 


(c) Sulphur Dips. 

Chapin (E. M.). The Chemical Composition of Lime-Snlphur Animal 
Dips,— V. 8. Dept, Agric. Bull. No. 451. Professional Paper. 
1910. Dec. 14. 16 pp. Washington, D.C. 

This paper furnishes another contribution to tlie literature on the 
subject of lime-sulphur solutions. Some additional knowledge on the 
subject is claimed to be furnished in this paper inasmuch as the writer 

fias bet^n able to develop some new methods of analyses which appear 
in several ways superior to former ones.” 

The general plan, of investigation, involving the preparation of: 
solutions according to different formulae and imder different conditions 
with subserpient analyses and comparison of results, consisted in 
experiments regarding the effect of storage, effect of lime added after 
dilution, effect of varying lime-sulphur ratio, effect of varying period 
of boiling, effect of varying concentration, occurrence and relations of 
calcium sulphite, ratio of polysulphide to thiosulphate, lower poly¬ 
sulphides and the effect of excess of lime, and higher polysulphides 
and the (effect of oxidation. 

(ieneral conclusions regarding the chemical aspect of the problem 
are. then given. 

The practical applications deduced from the data presented by these 
experiments are detailed as follows - 

“ The subje(it has lusm dc3alt with by a number of investigators primarily 
Interested in the pn‘paration of such sohitiona for horticultural spraying 
pu3p)OBes. rtoine of the formulas so developed seem to have given entire 
satisfaction for the purpose for which they were intended and the dilutions 
at which the resulting products should be employed under various 
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{‘oiidiiions liavo bcooiiiie wo wll G8tabli.slie<l lliat aii,v r'ha!i^a(‘ in I’orniiila 
y otild be of doubtful practical beiieUt. it iw quit(‘ olficru iw‘ w iili soiiit itaiK 
intended primarily for tlio xmrpose t>f dipping cattle and she(*p. 'Flie. 
1‘orimilas in iiwe arc tlioBc preBorihe<l by ilic Burcaiu of Animal Imtiislry 
many years ago wbeo uncciAaiiit.y regarding possil>l<‘ chemical rt'judioiis ami 
poHHlble cilectH of the n^Bulting coinpomulK upon both animals and parasites 
veuy juoperly led to use of fornniluK vvhi(*li shmild lu^ c,eriain and safe, 
evem if somewhat iimMumomicah The formula herc^ t-o he. suggest ml is 
proposed tbeueforo sobdy for U8<*. as an animal dj]>. li may be lermed the* 
AS|si8»10' formula; that is, 8 pounds of liigk gradt^- <‘ominer«aal 
tjuieklimc, 18 poiiiuls of fine sidplair (either bowers or Hour) wit b somewhat 
more than 10 gallons wat.er, boiled t.o a volmm*. of gallons at the Hnisli, 
'Iho time of actual boiling should b<‘. one hour, dho ilnauHdical ratio 
between lime and sulphur will b<‘. nud hy this forjnula if tin^ Jinu* is PH*;? 
per cent, pure, iheudore the formula as given is appropriate*, for pr(*pa.riiig a 
solution for dipping sheep ■where any chance of an excess of lime must he 
avoided. If eoirnn(*rciai hydrated (not air-slaked) lime is used the amtnmt 
should he increased nearly' oncdliird, say to 10-5 pounds. For clipping 
cattle the formula inay be xis('d ou tin*, basis of availa.bl(‘, calcium oxide* if 
the analysis of the lime is known, or if not known the linu*. may safely be 
raised to 8*5 ])ounds, (Corresponding to 92*5 ])(*r ('cni. available calejum 
oxide, possibly even 1o 9 ])oundR, The mani])nlatiou of tin*, materials hi 
the actual process of preparation has been d(5S<‘.nhed in a. r(‘(*(mt ]>nl)iit*atioii 
from the Bureau.*)'- 

The finished solution,di‘awn off from tin*, s<*dinienti sbotihl lln'oretieally 
contain 18 x)er cetii. (grams per 100 cc.) of suijiliid snlpluir. tmt probaby 
wdil contain somewhat less. It is, therefong appro])riai{^ foi’ dipping slii*{‘’p 
at a dilution of 1 volume of concentrate to 9 or 10 volumes of water, and for 
cattle at a dilution of 1 volume of concentrate to 7 or 8 volumes of uater, 
Butin any event, since baths lose strength during dipping, it is vt‘iy d<‘sir- 
ablo to keep them at all times under control by jneans of a * field iesi.'f 

“The particular advantages of tlie. above formula are, firsh that It 
closely approaches the theoretical ratio, making allowance hu* impurities ; 
second, it is as concentrated a ])Toduct as can be pr<*]nircd without con¬ 
version of ihiosulpliato to sulphite; and third, th<^ tigun*s arc easily 
remembered and readily converted into tlui quantities of iugrcdit‘nU 
nermssary to prepare a batch of any desired siz(*. 

“ In deducing a formula for the preparation of highly concc‘nl nitt‘d 
proprietary solutions it is evident that tiu^ maniifa(hur(‘r must, make a. lew 
trial runs with ]>J(*nty of sulphur in ordvr lo (*.Ktahlish the conditions whiidi 
'Will uniformly yi(*ld the product In* desiivs, analysis of which will tin*!! 
inform liim by' how much In* may' saf<*ly r<*ducc (ht* sulphur to allow for 
the formation of sulphib*.’' 


RKJ>OKTS. 

Agcua Labouatoky, Report for the year 1915. [Magfik (J W 

Scott).] 101 PI). Fcap. With ()])la,teK. J<)I(5. London: & A.’ 

ClmrchilL 

This report contains a description of the routine, work of the Accra 

Laboratory, iJold Coast; for the first six moutliH of the year this wuh 

IhpL.hjf-K-., Punners’ Bull., 7l:{. 

ao pp. 1916 . Washingiom 

tCiiAHN (K. M.). A J-idd Test for Lime-Sulphur Dippinji; Bathx.— 
V.a.JMpi. A,jn,'.,JuaL U\‘i. 7 pp. IPir,. -WaHhiiiicfon. * **'" • 
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iindCTtakeii by Macfijc while for the se(‘-ond half of the year a siiiiiniary 
of the work clone is given by Beobier (B.L.). 

Ill addition, a list of the s])eci}il papers published in various journals 
by Mache is given, some of which have, already been extracted in fcliis 
IhdleliH. A considerable, number of further* special investigations of 
importaiK-e are. given in this rejiort, rt‘ferenc(\s to some of Avhich aiv made 
elsewhen*. in ihis ininiher. 

Wilh n^giird to ih(‘. routine examimdioi) ca,rried out at the laborakiiy 
ihe following tabh^s, rejninted from the r(‘port, are of veterinary 
'mter(>si: - 


Trypanosome lufeedions found in Animals Slaughtered at Accra, 
January to June, Ihlb. 


Host 

Number 

examined. 

N iim])er 
wilh 
trypano¬ 
somes 
in the 
blood. 

Percentage 
infeided 
with 
ir \ })ano- 

SOllU'S. 

Nil 

T. rlvihx. 

tiiber nifectcd \ 

T. eoiigohmse. 

ritli 

T. pevaudL 

Battle, hum])- 
backed .. 

48 

45 

9:P7 

52 

M 

ii 

BatBe, straight- 
bucked .. 

27 

8 

IM 

2 

1 


^^iieep ., 

I an 

1 

:po 

i 


— 

Bouts .. 

1 29 

1 

0*4 

1 

1 

— 

Pigs ,, 

Ti 

2 

d*o 

— 

1 

1 

Totals 

17<t 

52 

50*5 

27 

17 

7 


Babesia fnfeedions found in Animals Slauglitcnvd at Accra, 
January to Jiin(‘, 19 lb. 




Number 

Peiwiitage 

Number miVeted with 

Host. 

Kumber 

with 

with 




e-xamim'd. 

Babesiasis. 

BuIx^siuHis, 

li, (T.) mntann. 

!l 'biijemma. 

Battle, Imiiip- 






hacked .. 

(hattle, straight 

48 

22 

45*8 

20 


hacked .* 

27 

12 

44*4 

10 

3 

Bheep 

» 

' : 

1 24*2 

8 

j ««., 

Boats 

29 

— 

0*0 

— 

— 

PigB 

22 

— 

(H) 

_ 1 

. ' 

1 

'Totals .. 

170 

j 42 

2C'4 

j 38 1 

5 
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Ilejmts, IHlarelij l!H7* 

Exaiiiinatioiis ot Va-rioiis Animals. 


Animuf. 

Niimbm’ | 

hdVetions 


exainiiicd. 

ion ml. 

UatK .. 

JSinls: - 

:i 

None. 

Fowls . 

8 

Noi)i‘. 

Patrol, 

1 

None. 

Snial] birds 

9 

None. 

Turkeys .. 

4 

Jldfendiim sp. 
in one; and iu- 
eliisions in ih(‘, 
hmeocyies iu 
one. 

Cat ., 

1 

None. 

Crocodiles .. 

a 1 

! 

Ilaemotjpegmhm 
sp. in one. 

Dogs .. 

Ec]muos: - 

! 

1\ pongolen^e in 
one. 

r)onki‘ys .. 

i ^ 

! T. coH(foleii^e. 

Horses 

10 

i 

1 

1 

''fry panosomes of 
T. eongolense j 
iy])e in live. 

Mules 

; 

i 

Polymoipliic i-ry- 
panosomes 1 j 
T. equiperdmi' | 
in two. 

! 1 


Animal. 


Jnzards (J//. 
(olonoii'ii'hi) 


Mice.. 
Moiikoy 
Kabbil 
Kilts:- ■ 
Brown 


Pouclnal .. 
Snako 

Toads {Hif'fo 


Torioiso. 


NumiHT IiiferliimK 

t'xaiiiiiHHL I foimd. 

1 Norii*. 

1 1 Nom\ 

I 

2 ! Harmmjrpgarliia 

I s|K in’one. 

M I None. 

I I None, 

I * Noih‘. 

i T.kwidlnlwy, 

I (h’akiiiiielia in 
four; jV. de- 
; eumani in Coin*. 
4 I ill 

til rein 
I ! None. 

11 I T, fotalarlmn hi 

‘ t(m; Hmmmgre' 
\ (jarina np. in 
len. 

I Haemogregitnim 

j 


An account of the [larasitic infections found in the course of examining 
blood films obtainecl from the Accra slaughterhouse was given iti the 
Annual Ke]>ort of the Accra laboratory for the year Iblt Iseo this 
Bfdletik, Vol. 4, No. 2, pp. and an account of the occurrence 
of babesias(‘s and trvj)anosoniiasis at Accra lias been published in tlic 
Aiuidl.^ (if Tmpivd Medicine a ad PamilolojUf, 1915, Vol. 9 [see this 
Bklkdik, Vol. 4, No. 1, p]). i) 9|. 

For tlu‘. second half of the yi^ar the examinations of the blood of 
animals from the slaughterhouse (by Bnonimi, S. L.) gave tin* follow¬ 
ing r(\sults as to the ocmirremu*. of iiypanosomes: 


Cattle. 

8b ee.]!.. 

Coats. 1 

Figs . 

.I 

Number 

examined. 

()7 

21 

22 

22 

Numhm* 

infeided. 

n 

I 

Totals .. .. i 

122 

18 


fereeninge. 





“Exaniination of other auimals.-- -Blood films from various animalB were 
examined, but except in the case of 1 horse, 1 snake, and gome rats, no 
parasites were found. 

** The animals examined were 57 in number, visi., 1 pigeon, 1 cat, 1 dog, 
1 duck, 1 horse, 3 hens, 1 cook, 1 sparrow, 1 bat, snakes, 42 rats, and I 
hedgehog. 
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“ Of tlie 42 rats examined six were found liarboiiriiio; trypanosomes^ of 
tlie T. lewisi type, and three of the piroplasins alluded to in the last Ainiual 
Report as NuttaUia deGuman L 

"" One case of equine fiiariasis was observed. The horse, the subject of 
this disease, was sent, ino by the police witli a request, for a report as to its 
iitness for work. 

“ The horse was emaciated; a wat(U‘y distdiara'c escaped from 
nostrils ; there was tluckeiiin.^- and ulceration of tli(‘ le.ft lower (‘.yelid at its 
inner angle, and a purulent discharge <‘sca])ed from it.. There was also a 
scanty pimiloni discharge from the right, eye. but, no signs of nlceraiioh or 
of iiitlammatiou were present, 'fhe t.<^sticles were slightly enlarged and 
firm, the integument, wa.s thickened and honeycombed with shallow iiiceu'^. 
Mies were constantly resting on these ulcers and apparently caused the 
imfortiinate animal much discomfort. 

The coat was normal, but it was evident the animal had been greatly 
Bcgiected, and several small shallow ulcers, mostly covered with scabs and 
abrasions were seen scattered ov<n' tlie body. 

‘‘ An examination of the blood revealed’numerous filarial embryos, very 
active, moving about with strikingly suakedike movements. No dofinito 
sheath could he made out, but the delicate t.ransverse striai.ioii of the 
musculature, of the body could be readily seen in specimens stained by 
dilute Giemsa. The anterior end was blunt., the posterior ending in a 
pointed whip-like tail. A definite <‘loar space was noted between the 
anteiior end and the < 5 ommencement of the body nuclei; a clear collar-likc 
space occurred about the point of junction of the anterior t.hird with the 
posterior two-thirds of the body ; and shortly behind the collar-like 
spaces a diamond-Rhaped orifice could be seen. A dilYercmtial leiieooyti* 
count gave the following percentages: -polymorphs. 52; largo monoa, 
4%; eosinophiles, nil ; large lyuqihos, I2^h> ^ wmall lyraphos, 30%; 
hyaline, and transit, 2%, 

Although examined for periodicity, noiu^ was a])parent. The micro- 
fllaiiae were present in hhus tak(m in tlu^ day-linn^ a-s well as in those 
taken at night; if Jinytliing the number was slightly greater in the. films 
taken in the day-time.’ 

" Ten days later ih(3 most, noticeable feature was the ]>resoiicc'. of a large 
island of oiHlema ov(‘.r the most depemhmt parts of the abdomen, and the 
owner stated that- when kept in the stall tlu^ legs Ix^ea-mo swollen. The 
tiwticles had greatly diminisluid in size, the integument was nearly normal, 
and the coat had greatly improved, though, ticks wer(3 still found in the. 
il(3xures and in the ears. The eye condition was, if anything, rather worse, 
Microfilaxiao were still present. Inoculations of the blood into guinea-pigs 
and rats were negative. At this stage the ditfereatfal leucocyte count was 
m follows !—polymorphs, ; larger monos, 2% ; eosinophiles, 10^^^; 

large lymphos, 12% ; small lymphos, 7% ; hasopliiles, 1%. 

Some of the clinical features of this case werc^ suggestive of trypano- 
Bomiasis, but no trypanosomes wore found in the hhunl, althougli there 
was some degree of auto-agglutination of the rod corpuscles in the specimens 
(examined. It is inqxosHible to say to whai> extent tlu^ symptoms described 
may have been due to tUariasis.*’ 


Beitlsii East Africa Department of Agriculture. Annual Report 
of the feterinary Department for the Year ending 31st March 

1915. [Btobdy (R. J.), Chief Veterinary Officer.]— ^|)p. ] 15-124. 

1916. Nairobi, British East Africa : Swift Press. 

Diseases of CaUk, East Coast Eeoer, Nine outbreaks occurred 
during the year. There are now 70 dipping tanks in good working 
order throughout the country, and the good results obtained by their 
use have convinced the settler comniunity of the efficacy of regular 
dipping at three-day intervals as a preventive against East Coast fever. 
Sevoralynoro dipping tanks are being constructed and the view is held 
that it is only by universal dipping tJiat the suppression of East Coast 
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fwer can ever l)e anticipated. Some reniaife on the forward 
samples of dip for choniical analysis are ineludt‘,d. 

Rirulerpest- Twelve outbreaks of iliis disease (Haairna! on hliii'tsiHMU - 
owned farms. The disease is eimootie throughout most, of Use imJi\e 
reserves and owing to illicit mf)veuieni.s of (ait-tle Irom these reserv<‘s 
niany (nitt)reaks liave occurred in the set.f.led dist.ritds in the iHngfihemr 
hood of these areas. It hunS b(M*n found possible, to deal oul\’ wit.it 
outbreaks affecting European*owned cattle. Double incKadation luis 
thus been carried out on an extensive scale in many districts with mo.st 
satisfactory results. The average mortality ha.s been liw than one 
percent. More than 35.000 military cattle have been doubly ifunailahHi 
siiicij the war began. 

230,384 doses of serum were sent ont by the laboratory during the 
year, the greatei* part of wliich was ex])orted io other count ri(‘s. 

.*iw/Araa*.—This assumed the. form of an epizootic in two <iistricis.. 
the isuddeii increase of thi^. disease being attributed to tlie slauiage of 
grazing throughout the country resulting in cattle l)(hig eompthed Io 
graze closely and thus ingest considerable <juantit'i(‘s of infeidtMl soil 
23,000 doses of anti-anthrax serum, prepared at the. la.lH)raiory, were 
issued with most beneficial m-sults. Unfortunate!v vaccine in one 

case had regained its vinileuce and resulted iu a number <d’ aiumeh; 
succumbing to the disease. 

Pleirtxhpneumoma, -A recrudescence o(icurred in the Masai resefxt* 
in April The cattle in five infected villages were ([uanuiiim'd, iuO 
the mortality was not large. 

There were no cases of tuberculosis. Three ouihreakshf Iduckpuarter 
occurred and this disease ap])ears to be on the increase. 

Diseases of ihe Horse, lipkootk and Ulcerative Ijjmphmujitcs \vi*re 
discovered in districts adja-cent to the railway hcfori^. tlu^ wa,r. Aft-ei' 
the outbreak of \Tar horses and mules were conmiandeered tlirouglr* 
out the country and ulcerative lymphangitis was found to be existent 
among erjidnes to a wholly unexpected extent. 

Horse Sickness.^ Tdfty-six cases W(?re repoiicd and most of tluvse 
occurred in Nairobi. The mortality from this disejise has luh* been 
large for some years, and it is hoped that wii'.h beff^ei* st-abling of 
animals, etc., the death-'ratn will never rt^ach tfie high |)«uv-eulage 
Recorded in ^Soiith Afihar. 

Sheep scab is ubiquitous, and while the liairy native sluH‘p subbrs 
little the causal parasite has disastrous elTocts on tlu^ wooIchI ajimuil 

6hate\-'--PleurO“pneuniouia is widespread in the native rt‘serv(‘s. 

Figs\—ln order to eliminate tlie danger of infection with swine lever 
from wild porcines several farms have fenced tli(3ir pig runs with wirr^ 
netting. 

There is no country in the world where pigs can be reared so cheaply, 
md pig breeding is rapidly becoming oiio of the most lucrative^ 
industries of the Protectorate.” 

No cases of rabies occurred during the year. 

0.s#fAlastration was undertaken by tlie Veterinary Departr- 
ment. 

PoiiUry,--Kikujii fowl disease, an extremely acute form of fowl 
diolera has been the cause of large mortality in dilleremt parte of ilu^ 
country. 
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Details are aclrled the }3erniit s\\sieni, wliicli acts as a 

1‘licck on the niovcnicoi of native ea,ttlc, live stock importations, meat 
iiispoci'ion, trading:, amd i)randin,<y of stock; also a,n account of the 
C0"()perati(Hiof the Voterhuuy Department with the Military authorities 
since I he. mil break of was* is 

Ihn'nsii East Aiouca. Department of Agriculture. Annual Report 
of the Veterinary Bacteriologist for the Year 1914-1915, 
jMoNToOMKUV (H.E.). |- pp. 12r>---li5. !91(i. Nairobi. British 

East Africa,: Hwifl Press. 

The i’ontiiH' wo]‘k of tln^ lal)()ratory consisted in examinations of 
slides and smears !*eeeived from government officials and ])rivate 
mvjiers, and in serum and vaccin(‘, ])rcparation. The latter part of the 
work ineduded the preparation of anti-rinderpest scnaim (27i,368 doses), 
anthraic Am-eeinc (32J(SO doses), bla(*k(|Uart«n‘ Aaiccine (9,40!) doses), 
colon l)aclUosis vatadne (TPi doses), uhawaiive lyni])hangitis vacedno 
(2,92‘> dos(‘.s), and caudme tiypanblau (2()9 doses). 

Dimhsea under Ohnervution. 

Aulhmxr Se(3 report of tJliicf Veterinary Officer. 

- dCiO cases of the <lisease W(‘.rc diagnostMl (lP5 in 
eatticA 52 in ciiuim^s, and 3 in dogs). Tliis represents a large increase 
over previous yeans a-iid is due to the greater iiiovenient of susceptible 
animals within th(3 areas inhabited by tbo tsetse liy. Larg(i numbers 
of military animals were available for cx])enmc]ital treatment. The 
author believes that the number of disoas(3S grouped under the name 
of tiypa,nosomia,sis or fly disease in the Protectorate is at lea,st ten, the 
causal agents of v^dlicl^ are distinct from a zoological point of view, and 
tht.y differ it) tliat i‘ecov(iry from the disease due to one type of trypain 
osome does not confer iinmimity against infection by another. Experi- 
nnmtis wmn conducted with such drugs as 606, galyl, atoxyl, soamin 
mere-uiy, tartar emetic, and arsenic in various forms and various 
combinations. No good rcsidts whatever vaxu’c obtained, animals 
which hatl a,p])ai:ently recovered being still infective. IIolmksIs 
metliod of tr(*atnient for Indian surra was applied in the tnsatment 
of a number of cases, but not one recovered. 

Mehmnlhmis, Experimental work on the wire worm infection of 
shcijp appearinl to show that land will remain infective for at least 
12 .months after the removal of all sheep, and also that sheep may 
n^tain worms in their stomaclis for at least six months although fed 
with artificial foods. 

(biisiilerable mortality has been experienced among cattle and those, 
on |)()st“morti3m examination, were found to contain a large number of 
worms in the fourth stomach. Experiments are being carried out to^ 
determine wludhei* the infection of cattle is identical with that of sheep. 
Lysol has given the most uniform results in ireatixient; the dose now 
given is 8 dzb. of a 5 per cent, solution adminiKstored in the form of a 
drench on four sii(JCe>ssivo mornings. 

A worm invasion of the stomacii of cquines due to the genus Spirop- 
iora was frec|uently encountered and it is believed tliat lysol adminis¬ 
tered ill those (mas producoH a marked amelioration in the conditiom 
Donkeys were espeeially found infected. 
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Oesophagostofmnn eokimhiamini appeared to l)e (‘‘aiisc oi sarinu:»‘. 
mortality in young sheep in the case of one outbreak. 

Disemc^^ affecting E(p(ineh\ 

Ulceralire lym'jfhangiiis, clue to the Freis/i-Noc^ard baeilluSj was 
<liagnosed in eases, the syniptoius va.rying in iniensiiy irc)in an 
insignificant pustule to abscesses covering the whole <h' tbc^ boil\'. 
On the Uasiii Oishu plateau, wliero the diseases is prevalcait, it (ainu 
mences with the formation of one or more abscesses around iiie let.- 
locks, more particularly on the hind legs and spreads upwards towaiFiis 
the thighs and over the body, and in casc‘.s which end fatally iiit'erfia.1 
abscesses about the size of a child's head are often found situated near 
one or both kidneys. In chronic cases a peculiar scab-like formation 
3‘esembling a warty growth forms on the localised abscesses and 
microscopic examination of these scabs invariably revc^aled the presefi(‘e 
of a streptothrix organism. 

Successful results were claimed to liave been obtained in the, 
laboratory following treatment by means of wcn^kly injections of a. 
vaccine made from the Preisz-Nocard bacillus. A large (piantity of 
this vaccine, however, when tried in the case f)f an outbn^ak of I1 h‘ 
disease in a certain district, failed to give satisfact^oiy results. 

Epizootic hgnphangitis. —Thirty-one military animals W(n*t‘ a-vaikibk*- 
for experimental treatment and over 20 ]>rivately owned animals and 
mules. The disease appears to he confounded with the last describc‘d 
disease due to the Preisz-Nocard bacillus. The results of treatment 
with 606 ” were good, but the expense of this tlrug makes it jh'o- 
hibitive except in exceptional cases. Mercurial cream failed to gi\'e 
the good results hoped for. The administration of potassium iodide, 
either alone or in combination with biniodide of mercury yieldeil 
results which left little to be desired. In order to ensure succ(*ss 
animals must receive a dose every day for approximately a monih. 
The routine practice employed cotisists in the administration of half an 
ounce of potassium iodide and o grains of biniodide of mercury eacli 
morning in the drinking water, the supply of green grass and wat<n‘ 
being curtailed until tlie full dose has been drunk. Kvm in advanred 
ernes of the disease a, markr^d drying of all lesions is apparrmt afbn* 
about the seventh dose. The, thickening of tin*, lyinpiniiic cords 
decreases, nodulaticm disappears, and, in about a month, the animaJ, 
unless in a very advanced stage at the commencement, will fail to show 
any outward trace of the disord<a‘. 

Infecti&us Anaenna,- This disease is strongly suspe<tt(Hl us being f.ha 
cause of heavy mortality among donkeys and experimeui.B are iii, 
progress in order to detennine whether tliis is the eim\ 

Horse Sickness- That true Horse Hickness does exist in Kasi', 
Africa is clear but the results which have been obtained by Hir Arnold 
Theiler with specimens of blood forwarded to him for experiment 
demonstrated that only a percentage of th(i sUvSjK'ctcd cases are a/fTeetvd 
with it.” 

l)isc((,ses of Cattle. 

Rinderpest .No expej-imental work was performed during the, yc^i^r; 
the manufacture of anti-serum has been referred to above*/ dim 
virulent blood used in the double inoculation had to be maintained in 
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the laboratory, and either used within 48 hours of dispatch or an 
infected susceptible animal was forwarded and its blood employed for 
the immunisations. 

East Coast Fever .—With the establishment of dipping this disease 
no longer calls for much further experimentation, for if an owner 
regularly dips in a dipping fluid of standard strength his losses even 
during the first year will be very considerably reduced and after 
that period it is probable that all infected ticks will have been 
eradicated, 

Statistics are given with regard to the cost of dipping, etc. During 
12 months’ use 41,712 cattle, 2,608 cquines, and 5,914 sheep and goats 
were passed through the laboratory dipping-tanlc. The total amount 
of dipping fluid used was 27,586 gallons. WATKiK-PiTCHnOEn’s 
laboratory formula wns adopted in the manufacture of the dipping 
fluid. Each 100 gallons for the three-day dipping thus contained:— 
Arsciiite of soda (80 per cent, arsenic) 1 lb., soft soap lb., paraffin 2 lb. 
The cost of material worked out at 55‘9 cents, per animal per annum. 

Redwaier mid a/naplamnosis. —Although dipping will eradicate both 
these tick-borne diseases from a farm it was sometimes found necessary 
to expose imported and other highly susceptible stock to areas which 
it had not yet been found possible to cleanse. A strain of anapksma 
obtained from Thuiler for the purpose of immunising such animals \vas 
found to be too strong to be tolerated with safety. With each successive 
passage the strain appeared to become markedly increased in virulence. 

The blood of Uganda cattle was found to contain the causal organism 
of both redwater and anaplasmosis, and when inoculated into suscep¬ 
tible animals in doses of cc. induced a mild infection with redwater 
between the 8tli and Titli day and anaplasmosis between the 20th and 
5i)th day. The former reaction, if severe, was easily checked by means 
of trypanblau. It was noticed in the case of cattle from Bouth Africa 
that the (second) reactions occurred between the 20th and 30th day, 
whereas in the case of stock from England the earliest reaction began 
on tJie 36th day and the latest on the 53rd day. 

Of 15 shorthorns imported from England and immunised against 
xind(irpevst, redwater, and anaj)ksmosis by a single injection of Uganda 
blood in which the rinderpest virus was present, two died from anapks- 
iiH)His, tlie reactions to redwater and rinderpest being normal Of four 
Booth African cattle immunised in the same way one died from 
anaplasuiOBis, 

Colon vaccine made from the incriminated organism 

was issued to a number of stockowners for tests in the field, the method 
consisting in the injection of 5 cc. of emulsion containing 2,000 million 
of dead bacteria subcutaneously as soon after birth as possible. Reports 
were rc!‘,ceived which seemed to indicate that strikingly benmeial 
results have been obtained. 

Blaekqmrkf. - Tliis disease had become more prominent daring the 
ye^r; 5,000 doses of a single vaccine were issued and in most cases it 
was claimed that the vaccination was responsible for checking the 
mortality. In one instance a considerable number of calves succumbed 
to infection following inoculation, although the vaccina iit this ease had 
apparently been rigidly tested prior to issue. 

Contagiom abortion.' —This occurs on several farms, but^no mcrease 
has been noted. The agglutination test has been employed in diagnosis. 

(CS49) ' « 
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Disease “ fla fclic course o£ an ej)izooiio roseaibiin;^ ii iiiiW 
outbreak ol riiiderpest a specimen of blood was tested and shown lo he^ 
capable^of infecting cattle immune from riiiderpc^st, iind lhafi siiseo)^. 
tible animals recovered from tliis disease might >st.ill he, infcHdeci wiHi 
rinderpest. The symptoms manifested were- diilm‘ss, slight di‘pres.;io!n 
and a iiigli temperature lasting three or four clays, a-e-i'-oinpa-nitMl \\i( h a. 
dark foetid diarrhoea which later changed to consi/ijiadion. 11un’e wa-s 
sojiie discharge from the eyes and occa-siona-lly the nHanhra.!ie.s id’ the 
mouth were somewhat iiilhxmed. In calves the. inotadaftion produt'ed a« 
more severe reaction than in adults. lu Indian hulTaihx^s ihe. react’am 
produced was more severe than in calves and the alT(H*-t(‘d mdiiuifs 
showed such extreme depression that dea.th ap]jeared imminent 
although ah recovered. Mules were found to hatbour the virus in ilwir 
blood from about the 6th to the iOth day after imxailation, a-lihongli 
no symptoms were shown ; five animals out of 46 in()c-uIai;C‘d dicnl. 

One attack of the disease confers an immunity whic-h lasts three 
months. The virus appears to live in the blood corfaiscles, serum is 
not virulent and the organisms do not appear to pa.ss through eit her a 
Chambciiand or a Berkefeld filter. JDefibrinated blood loses its viru¬ 
lence in about a week. Attempts to rcprorhice the disease by taint iietj 
failed. An anti-serum was made by hy])er-imnuiinsing e-at4dt*. with 
large doses of virulent blood. 

Diseases of Sheej) and (loais. 

Nairobi sheep disease ,—This has been responsible for considtu’able 
tmuble at some of the military supply camps. It was provc-d that* 
ticks of the species RhipicepJialus appendimlakis can transmit the 
infection as adults, after having been fed as nymplmc on a si(*-k animal. 

Pleuro-pneumonia in goats ,—This occurred in tln^ form of a Borious 
epizootic throughout the Protectorate in Hcpteniber III14. It) was 
possible neither to ascertain the causal organism, nor cxperitnenially to 
infect healthy animals. 

Diseases of Pigs. 

Swmefevcf,--Eo outbreak of the East African form, of ihe disease 
was reported during the year. The Uganda bush pig was sliown to be 
immune^to this disease; ^owing to the devastation caumnl by those, 
animals in the native habitations an attempt at era(li<uition had beam 
made by trying to transmit this intechion to tticm. 

Diseases of Ponltry, 

Kikuyu fowl diseaBe.-~\Q^ cases of this diBease were diagnosed in I4.ie 
laboratory. Although the causaj organism differs froiri that of fowl 
cholera it resembles it in that its virulence becomes lost with age-, 
The preparation of a preventive vaccine was therefore made possih'ie 
but this has not yet been extensively applied in the field. 

Muktesak Labokatobies, Annual Report of the Imperial Baeteriolo-^ 
gist, for the Year ending Slst March 1916. [SHinsTON (A WX 
Assistpt Bacteriologist in charge]. 23 pp. 1916, Cakaitta: 
Superintendent Government Printing. India. [Price Bd] 

This report deals with (1) administration, (2) preparation of gem 
and vaccines, (3) research work.' Tables are appended showing the 
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quantities of different products issued from tlie laboratory, and tbe 
main results of the working of the laboratory for tlio year. 

Under the heading of preparation of vaccines a number of figures are 
given which are sjiecialiy valuable on account of the very large scale in 
which these products were eni])loyed. Tallies ai'e given showing the 
number of outbreaks, etc., dealt with by the arlmiinstration of these 
products in the various provinces. The table on the following 
page gives a resume of the total i'esults achieved. 

The other products manufactured were anti-strangles serum and 
vaccine, mallein, a small quantity of tuberculin, and small quantities 
of various miscellaneous vaccines. 

The results of examination of specimens received are given. 

Research work .—Borne general remarks are given mth regard to this 
part of the work ; no details are entered into, but the publication of the 
results of experiments is promised with regard to (1) observations on 
the preservation of rinderpest virus, (2) the immunising effect of dead 
vaccines in the case of anthrax and haemorrhagic septicaemia, and the 
standardisation of the anti-sera of these diseases [Macalister 
(G. H. K.)], (3) kumri, (4) the causal organism of abortion amongst 
mares and donlceys, (5) investigation of the transmission of surra by 
biting flies (Howlbtt). 

Investigations into the drug treatment of rinderpest have been dis¬ 
continued owing to the invariably unsatisfactory results obtained. 
It is stated that the value of both anti-serum and vaccines in the treat¬ 
ment of strangles among horses at two Army Eemount Depots was 
frequently demonstrated. 

The results of experiments performed with the object of increasing 
the of serum and effecting economies in the coarse of its 

production have already been referred to in this Bulletin [see Vol. 4, 
No. 4, pp. 18ad90 (Noims, E. V.)]. 

NiamiA, Annual Reports of the Agricultural Departments of ligeria 
for the Year 1915. 13 + H pp* 1916. Lagos ; Govt. Printer. 
[Veterinary Eeport for the Year 1915.] [Beanjdt (F. E.).] 
Appendix 1. pp. 5-7.] 

On a<5couut of small staff employed the work has been rather limited, 
and has consisted mainly in tours with the object of instructing native 
<3attle owners and obtaining information with regard to stock, grassing, 
water, and movements. 

liinderpesL'-^'^XhiB appears to be the most important disease, but the 
mortality sometimes seems to be exceptionally low, varying from 5 up 
to 50 per cent., the latter figure being exceptional Cases were seen 
in the early part of the year in Kano, Bornu, and Bauchi. It was 
found to be widespread in Sokoto Province as well as in French West 
Africa, where the disease appeared to be assuming a more virulent type. 
In June it was found to be again prevalent in Bauchi. In July the 
disease was found to have extended down the left bank of the Benue 
Eiver to Muii. 

No report of an outhreak of the disease was received during the latter 
part of the year. The disease thus followed a course which would lead 
one to suspect the possibility of its having been present for a long time 
in an endemic form, but of a character so mild as to have been 
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overlooked by tlie stock owners until 1914, when by a slight increase 
ill virulence a liigli death-rate resulted. The natives, however, state 
that this is the iirst time tliat the disease has appeared since the 
outbreak of about 25 yeai's ago. 

No inoculations seem to have been performed. 

IH(mv~ 2 ynennmda.~-Jh'QViiloiit throughout the country. 

FootHind-monlh dismm.- Ts widespread but the mortality is not high. 

AnlJmix and Blackquartcr appear especially towards the end of the 
dry season. 

Trj/'panosomiams- -Is found in every province, but is not extensive 
in the northern stock-raising areas, where most of the fly belts are 
known and avoided as much as possible. 


Nigetua. Anmial Report of Medical Research Institute 1915.— 
[CoNNAL (A.) & Sinclair Cogutll (H.).] 28 pp. fcap. 1916. 
London: Crown Agents for the Colonies. [Price 2s. 6d.\ 


The following paragraphs of veterinary interest are reprinted from 
this report:—• 


Bahesiasis. 


“ By the request of the Principal Medical Officer, a number of blood 
smears from domestic animals were sent to the Institute to be examined 
for the presence of babosiae.” , . . 

“ In all, the blood of 332 animals was examined. Babesiae were noted in 
10 out of 168 cattle, in one out of 66 goats, in eight out of 44 sheep and in 
three out of 21 dogs; no babesiae were observed in 28 pigs, four horses 
and one cat.” . . . 


Blood^suclcing Flies. 

The insects enmnorated were all obtained in the immediate neighbour* 
hood of Yaba. 

'' Three specimens of Glossina falpalis, females, and two of Stomoxys 
nigra were caught in the laboratory in April. 

“During May Glosninu palpalis 18 Siomoxys nigra 8$, Tahanus 
mmle.HH 3”9, Mfomoxys omega 2 9, Tabams sooiaUs 2 9, Mippoeenlrum 
I'ersleolor 2 9> Tubanm ihoracinm 1 9> and Tahanus fmcialus 1 9 wore 
ob(.ain(*d,” . . . 

“ Dtiring Gtosslna palpalis 10 9 were taken, also Biamoxys nigra 
28 9» Blomnxys onmja 2 9» Tahanus secede ns I 9» JH'P2)oemhl;mm versicalar 1 9 
ami (Hossina laeMnoides 1 9-’’ * • • 

'■'■111 duly (Umsina palpalis U9 were captunid, also Hansomoides 
ujrleaaus 4 9j -A aopheles eostalls 1 9 ami A mpheks maufiliawm I 9^* 

“ Only Olossma palpalis I 9 was ohtaimal in August, but three were 
taken in Hepl.cmiber, as well as one fenuilo specimen each of Tabanm 
soelalis jind Tahanus Imniola. 

“During Oeioln^f, (Uossina palpalis 3 9j Tahanus iaeniola 4 9 and one 
Tabmms soclalis 9 captured. 

“In Novonilxu’ theiv were Olossina palpalis 1 9» Tahanus Umniola 3 9? 
Tahanus par ! 9> Tahanus klngsUyi 1 9 and Tabmms seeedens 1 9? and in 
Dcxxnnluu' one female (Jlossina palpalis was caught, 

“ qh<>) i.otal blood-sucking ins<icts caught and identified was 535, and Of 
this nunibtu* 320 w(‘-rc dissecljcd and examined, 

“ Himxirs were made of (n;) proboscis, {b) cephalic muscles, (c) thoracic 
imiseles and (d) intestinal tract. In most cases these smears were examined 
in the f wssh as well as in the stained condition. 

“ During the earlier iKwiod of the investigation attempts were made to 
f(HMl ttie iiiseci.s, particularly the glossiua, on clean guinea pigs, but this 
pro(HHiurc was soon given up as it occupied too much time, and also because 
many insists which would not feed on the day on which they were caught 
were found dead next day and therefore had to he discarded altogether.. 
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Meporfs, 

Tills"occurred most commonly in the case of the /jclossinae, ami f be infyivmM^ 
was made that these flics wore not locally hatched, hni had come \ulIH Iie 
trains (which pass close to the Laboratory) and were, spent and tnaiised h,\ 
their Journey. 

Smears were examined from 47 Olossmapalpalis, ^Ibypanosomes were 
found in the proboscis of two and in the stomacdi of another two. Hpiro- 
chaotes occurred in one. Mainiualiaii red blood c<‘-1Ib noi.tal in I be 
stomach of flve, avian rcul ccdls in one* and lilarial einln'yos wert^ 
in one of the flve that had invested mammalian blood. The rcmuibdng 
insects showed nothing noteworthy. The try])anosomedni‘eciied Hies wem*; 
caught one in April, two in June and one in November.^ 

One specimen of Olossina tacMnoides was examined with lu^galrve 
results. 

Smears from 18 Stomoxys nigra and from four BUmioxyn omega were 
examined. The only interesting result was ihe findings of avian red blood 
corpuscles in the stomach of one Bio7noxys oiigra. flliese insects, however, 
were caught mostly newly hatched from the garden mannri>. 

Specimens of seven species of Tabanns, 1\ laemola (8), T.feeedens (5), 
T, soeialis (4) and one each of T, par, 1\ faseiaUis, T. Mngdeyi and 
T. tlioracimis, a total of 21 were dissected. Ilerpeiomonas wore observed 
in the intestinal tract of one T. Mcede-yis. 

“ Two specimens of Eippocanirum versieolor showed nothing of 
interest.” . . . 

‘‘Trypanosomes were found in four specimens of Ghssina palpaMi 
(47 examined). 

“ Herpetomonas were noted in the intestinal tract of three Gulieiomyia 
mhnlosa (112 examined), one OMerolatm mgriGepJialm (31 examined) and 
one Talanus secedens (flvo examined), 

“ Spirochaetes were observed in throe Cnliciomyia iwhuhm (112 
examined), one Mansonioides africanus (23 examined), one (hMerotatm 
initans (22 examined), and in one Glossina pal^mlis (47 examined).” , • . 

“The trypanosome-infected glossinao were caught in April, dune and 
November. The spirochaeto-infected glossina was caught in thine, the 
ouliciomyiae, the Mansonioides and the ochlerotaius in May, The fllaria- 
infected culioiomyia and the anopheles were both caught in May.” , . . 

“ Mammalian blood had formed the meal in flve Gloseina palfalin, 
twelve Anopheles costalis, one Anopheles mauritianm, six .Mamo7miden 
africanm, seven Culieiomyia nebulosa, 17 Oehlerotatus ^dgrkephalm, 10 
Ochlerotatus imtms, one Stegomyia fasciata and one Skfmmjia lutsocephala. 

“ Avian blood had been ingested by one Ohssina pafpalis, one Hknmhtys 
nim, and 27 Gnliciom/yia 7iebulosa, 

Both mammalian and avian erythtocytes were found in (ho Bi.omaeh of 
two CnUeiomyia nebulosa, one Anopheles eoskdis and oxxa Biegornym 
luieoeephalan 

“ It would appear from those rcaidis that (Julummyia ^letmiosa preder^ 
avian to mammalian blood,” . , , 


TrypmoHonUm 

“ Many of the blood smears from domestic animalw slanvod irypn.uo* 
Bomes, cows, sheep, goats, horses, pigs arul dogs wer<4 all fluiml InfecliHL 

“ Cattle and horses api>oar to he especially prone to the disease, prolaibly 
because they are more frequently to be found outside the Immediate 
environs of a town or village than the other animals, and so are more 
exposed to the bites of tsetse. 

“ Blood smears from 168 cattle were examined. They were all sent to 
the Institute in the dried state. Trypanosomes were foun,d in 49, that is 
29T per cent. So far as could be judged most of the parasites were 
T. vivawj and a few resembled T, peemdi (37. bmeei). 

“ A single goat out of 66 examined showed trypanosomes, the parasite 
resembling T. mvax, 

“ Forty-four sheep were examined and trypanosomes were found in one, 
the raeoies being apparently T. tmax. 

“ Throe pigs out of 28 were found to harbour ttypanosomes, resembling 
' T, pemmm (T. mngolense). 
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“Blood smears from 21 dogs skewed trypanosomes of the T, pecaudi 
(T. hmeei) typo in two cases. 

“ Four liorsos were examined and trypanosomes of tke T. vivax typo 
occurred in two. 

'' One cat was ox'amiiied, witli negative result. 

“ llio infoction was itiostly a lieavy one in tlio cattle, liorses and dogs, 
and a scanty osie in pigs, sheep and goats.” . . . 

Various blood smears from 23 snakes, mostly harmless green or brown 
colnbrinos, wore (Examined in a search for the pigment-bearing parasites 
wliidi have been described from a few of the cold-blooded animals. Haen? o- 
gregarines w(n*e foiind in six. 1 1 aeinoproteiis or plasmodia were not found in 
any, alOioiigli in two of the animals a few of the leucocytes contained 
pigment granules. 

“ Other cold-blooded animals examined were 3 fish, 2 frogs, 1 toad, 
1 crocodile, I liirilo and 4 small tortoises. Parasites were only found in one 
animal, ihe turtle, and these were haemogregarines. 

“A variety of other animals was examined. Out of nine different 
birds, one, a small heron, harboured trypanosomes. Ten mice showed no 
blood parasites. Out of seven rats, T, lewisi was noted in four and 
Qmliamella in one. 

“ Beven monkeys, 4 bats, 2 pottos and 1 porcupine were examined with 
negative results.” , , 


Taccine Lymph, 

“ The following experiments were carried out at the request of the 
Director of the Medical and Sanitary Service with the object of ascertaining 
whether there would be any danger in employing cattle, suffering from an 
infection of trypanosomiasis or babesiasis, in the manufacture of small-pox 
lymph; in other words, whether or not these parasites in some latent 
form or other could bo transmitted to people vaccinated with lymph 
prepared from cattle harbouring these same parasites. 

“ After several visits had been paid to the cattle market at Ebute Metta, 
two young cows wore finally chosen—one infected with trypanosomes and 
the other with babesiae. 

“ Three attempts were made to vaccinate these but without success, 
Dr. Maokey kindly helping oir the first two occasions. Finally both 
animals died. Again two similar cows were procur(‘ff and a fresh supply 
of lymph was tried ; this met with success and after some difficulty lymph 
was taken from both. Owing to the weak condition of these animals they 
had to bo allowed a good deal of liberty, and the difficulty arose how to 
prcviuit ttiem from rubbing or scratching themselves and so rendering the 
experiment usedt^ss as far as they themselves were concerned., 

Two monkeys, whose blood had previously been examined, were 
vaccinated Bxiccessfuliy with this lymph. After the first day their tempera¬ 
tures wore taken morning and evening every second day for three weeks 
and at irregular intervals following. Two moiiths afterwards their blood 
was examined for the last time. K o parasites of any sort wore found, and 
their tctnperaturcH were normal throughout. 

“ A portion of the lymph was examined microscopically, and also added 
to the water of condensation of three agar tubes. The result in both cases 
was negative.” 


Punjab. Anttual Report of the Camel Specialist for th© Year 1915- 
1916 [Cross (H. E.).]—27 pp. fcap. 1916. Lahore: Snperinten* 
dent. Government Printing. Punjab. 

This interesting report commences hy giving tabulated suipmaries 
of the mortality returns sent in by the various Camel Corps under 
observation; as the author states, too much reliance cannot be placed 
on these returns as they were compiled largely from the statements of 
camelmen, yet they give a very good idea as regards the relative 
prevalence of certain camel diseases. 
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Tlie total losises fnni) cloatlis, and caRiincjvS aiiic)ii^j:ysl IlHM^l^f^dif-Sillada^r 
Corpy, f()!irt}ni,otec(Ja.isK‘l (Vjr])s, and the !jo(*al Tnuispodw Dara laiiiui! 
Kaliii, Bamui and Kurrain Valhy Militia were 2*80(1! par rant,, 
wliore^is the total Ioksob from deatliB alon<^ wen’i 2,500 22*7 par caaO, 

Tlic most jiotinvoriihy disease was siirra^; jlm miinher nt i*ases 
diagnosed during tlto year was and it is eonsidered ilsat I he 

number in rc‘.aliiy considerably exceeded tliis figure owbigj.o i Ih'^ disease 
in*various forms, ospeoially when aeeompaiiUMl by hraifi sympioins, 
being wrongly diagnosed. 

Erpervnienial Work 

AnPkflp emulsion experiments. Details are given wifh regard^ to 
experiments conducted in smearing or spraying ca,mels witb various 
emulsions in places wliore surra was known to exist and wlnn’t^. blocwl- 
sucking flies were prevalent. 

The conclusions with regard to these vaiious expeibnents are 
reproduced as follows :— 

Crcosol emulsion. Consisting of creosoK 1 oz. ; pix licpiidji, 2 m*, ; 
soft soap, B ox. ; water, 2 pints. 

(I) Three pints of this cinulsiou arc scarc(*Jy suiricieniu 

“ (2) If the animals are kept in the shade the einiilsiou w'onld appear to 
have some slight oificacy in warding off the attacks of Taha-iiidae* 

“ {Vi After 12-1^ hours the emulsion did not prev<mt tln^. Taba.uidae from 
biting. 

(4) If the animals are sprayed and kept in the sun t]n‘. <nnulsioii 
prevented Tabanidae from biting for half an hour only. 

'' (5) As soon as the einulsion has dri<ul on iln^ skin it does not appear to 
have the slightest efficacy against the at.t.acks of Tabanidae.^’ 

Jensen’s ennilsion. (Kerosene oil, 1 gall.; powdcoxul naphtlndine, 
4 ozs. ; soap, I lb.; water, 4 galls.). At the time when tlu‘H(> (xperinumts 
were carried out the camels had little or no hair, and the sun was vtu'y 
powerful 

(1) This emulstou pnwents Tabanidae from biting for 12 hours. 

(2) The emulsion cannot bo recommen<l<Ml for (ntiuels as if causes scvc*n^ 
blistering of the skin.” 

Citronella oil dliis prevents Tabanidae ami Ht.omoxys frt)ni ail a,(‘king 
for a few hours, but it has no rep(‘lh‘iit a<diiou aft(‘r 17 iiours,” 

(Joddivor oil. '^rhis does not prevent Ktomoxys a.!id b^ibn-nidac 
attiicking camels.” 

AniBced oil. (I) Tab;inid.ju^ appcamal on 1h<‘ sprayed and unsprayed 
camels at the same time. AtuscsmI hasno repel hm tact ion againsl/rafnmiUat*- 
21 hours after applicaiiiotn 

^ (2) It has a sliglit r(‘p<4lent a<dion against Stomoxys ; Mn* lengfh «»f 

time It prevents Hiomoxys from Ihting is so short that I1 m‘ oil cai-nimt be 
consideml to be of any practical value in warding oiT tint a (tacks of ilic^ 
biting files. 

** (I) The application of only <>m‘. pint caus(^s gixait r<‘MilcHHncsH in ilio 
camel.” 

Castor oil Pour separate exporimeuts wore, perfornunl with <‘.asior oil 
and castor oil emulsion. 

“ The result obtained with 4 pints (which prevmiUHl Ht'omoxys atid 
Tabanidae from biting for three days) was very di flcrcnt from that obtaimMl 
with 3 pints (wMeh prevented Tabanidae from biting a camel for I hotir 
only), but I do not think it is due to the extra pint of oil tised. At- this 
time of the year the quantity of hair on camels varies greatly. Thi) camel 
that was smeared with 3 pints had practically tio hair, wlnu'cms both cauwds 
that were smeared with 4 pints had a fair quantity of hair. 'The matting 
of the hair by the oil might explain why the Tabanidae did tiot attaede ihosi'^ 
parts where there is hair, hut it docs not explain why the Tabanidae did not 
attack the camels smeared with 4 pints on the sheath, etc., when^ there is 
never any hair on camels. In experiments with repellents lor protecting 
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aiiiinals from ilu‘ a-ii.jU‘kK of Tabanidao jukI oilier biting flies the results 
ohlmiied depeiHl to a great, exkmi on wlietlun* tiu‘- ilies are very liiiiigry or 

lioi.. 

“ (lasi.or oil is of no praeflieal value, on a<‘.coiiiit of the cost. fSincariiig 
a. ea.iiK'l with -I piiiis costs over Ks.2 8-0.’' 

!!larkqmri(i\ In oirbn* i.o tl<d;e,rniinc vviufl.her canic^ls are susceptible 
t.o this <lis(‘,a.S(‘ ilii'eo canieLs were iTUxadated witli blackqiiarter viruSj 
one young bulTaJo iind oiie calf acting us controls. The results iii- 
dieatrHl tliai. (‘a.inels are, as susceptible to blackquarter as bovifieSj 
juid tliat ik(^. symptoms of blackquarter in camels are identical witli 
ttiose in bo vines. 

llaemorrhaijic, Heplkrumia. - This disease causes a very largo number 
of deatJis in India amongst boviucs ; in order to detenniiie whether 
camels arc susceptible to this disease, two camels were inoculated with 
2 cc, of culture, and two goats and two rabbits acted as controls. 
Ilie results of these experiments appear to indicate that camels are not 
susceptible to haemorrhagic septicaemia. 

EinderpesL--Expenmeiits to test the susceptibility of camels to 
rinderpest gave no result as the blood inoculated proved to be avirulcnt 
for control cattle. 

Feeding experiments .—The average amounts of green fodder and 
water that can be ingested daily by a camel at rest when given a 
certain epantity of concentrated food were determined. It was found 
that;— 

(1) The average amount of green taramira that a camel will eat, when 
doing no work and receiving 0 lbs. of gram, is 66 lbs. 

(2) The avco’age daily amount of water that a camel will drink when 
f<‘d on gr<}on fodder and when ih(‘. temperature is not high and doing no work 
is 2J gallons. 

“ (fl) flflio average daily amount of water drunk by one camel, fed on 
gram and missa bboosa, and doing ordinary work, was 5 gallons. When 
ri<l<h‘n on 2 successive <lays 14 miles (in the month of March when the 
i.(‘mp(Tatiire was not very high) the amount of water drunk was 9|- and 
8 gallons, respecilvely.” 

kurtiuvr ex|K‘rinients iti this direction will bo undertaken next year, 

riore throat.- Details are given with regard to the history of one case 
of this disease, wliich a|)])ears to bo fairly ])revalent in camels. Nothing 
appears to be known as regaaxls the etiology. It is stated that until 
the (;auHC of the disease is determined all that can be done is to treat the 
symptoms. 

k <Iose of Epsom sails, 1-2 lbs. (according to the siise of the animal) 
shonld be givioi at once. Eomentations may be applied i,o th(*> throat, and 
grcMui fodd(*.r ])la(5('-d in front of aiumal. The animal ^should be placed 
ill ilu% shad('. and kdt a}on<‘. On no account should camel be worried 
l^y allowing thc/ cameluKU to force food down its throat'. 

' (’ainelnum ilui the throat and maintain that if this is not done the 
a.!umal in every case dies; but if the throat is tired a number of oases 
ns'over.” 

Jhooling or Jhoolak.— ^ This is a contagious disease of camels 
manifesting itself in the formation of local tumours —hot and painful, 
of a fibrous character, and terminating in suppuration and raw 
patches.” It is widely distributed throughout the Punjab and usually 
occurs in the cold weather; the etiology is unknown.^ Horses, cattle, 
buffaloes, dogs, guinea-pigs and rabbits appear to be immune, but the 
disease is easily transmissible by contact to healthy camels. Exam¬ 
ination of the pus of the abscesses reveals the presence of streptococci. 
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Treatment consists in tlie excision of tlie lesion or the afiplicniioii of a. 
blister in order to hasten abscess formation. The lesions bcjal up, 
leaving on tlie skin small white spots which last several irionllis^ 
With regard to preventive treatment it is advised that no c’aniel shoo Id 
be bought if it presents such spots; also when a case occurs si rich 
isolation should be enforced. 

Rheumatism. —Camels sillier a great deal from ariiculaim’heiiniriiiLsitt, 
No* cases of muscular rheumatism were observed. 1^10 disease*, is very 
prevalent in all parts of the Punjab and appears to be caumul by bad 
hygienic conditions, such as improper feeding, cold and damp, ami 
apparently also by feeding on shisham leaves. 

Waih —^This disease is common in one part of the Punjab and is 
characterised by loss of control of the hind legs with conse(|iieiii. 
difficulty in sitting down and getting up, thus resembling tliosc’s of 
kumree in horses. The etiology is unknown, but i/he dise.asi* is 
probably due to grazing continuously on lana. Inoculation of blood 
into camels and other animals gave negative results. No thenifKnit i<“ 
treatment proved beneficial. 

A small experiment on dachi’s milk indicated that buttt^r can be 
made from cameFs milk,” but that'' it takes four limes as long get 
butter from cameFs miffi as from cow’s milk.” 

Surra, —No attempts were made to treat camels by (loinmandaiiffe! 
of the various Camel Corps except in one instance, where (Excellent, 
results were obtained by the administration of arsenic alone and a 
combination of arsenic and soamin. The figures in this instance were 
as follows:—Total number of camels treated 158, number of c^amids 
cured 129, number of camels died under treatnnmt 29, number 
relapses nil. 

Further experiments were carried out in connection with treatment; 
the following are briefly the results :— 

(1) Alternate doses of smrmry perehloride mid ehinosol lulininiHlered 

intravenously (4 times altogether) appanmtly ap])<‘ar(Mi tf> hav<^ a 

euro in the case of five diseased camels afii(^r from 13 to 15 days from tin* 
commencement of the treatment. E(daps(‘K, liowtwer, oeimm'd in all 
cases between the 10th and 28th day af(.er the last dow^ of cliinosoL It is 
concluded that alte.rnaU^ <1<)S(‘S of tli<‘.ses drugs giv<‘n iut!’a.venouHly in a« 
large doses as can bo tolerates! have no enra-tive acti(m against surnL 

(2) Alternate doses of iodine and soamin with intervals <h' one*, day between 
each dose did not give satisfactory la^sulis. 

(3) Alternate doses of iodine and mercury pereMonde gaVi^ very uiiHalis- 
factory results. 

It is stated that a variety of other drugs ware tric^j, m)na cd whicli 
gave satisfactory results. 

Experiments were carried out with regard to the course that sirru-i 
runs in the camel and also in ponies. Idie camel exporimcmts arc^ 
apparently not yet completed. It was found that ponies are BiiBCim** 
tible^to camel surra, but that the course which the disease runs in old 
and in young ponies is very difiorent. The same diflerence is noticjcd 
when old and young camels arc inoculated with surra. In the case of 
old camels death takes place rapidly whereas in one year old cam<‘iB 
the disease does not run a rapid course. Burra may produce cerebral 
symptoms in ponies and these symptoms are also seen at times in csaniek 
suffering from the disease. Pus in the sinuses may be produced, 
Surra does not always cause emaciation.' 
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In tlic case of two goats inoculated with camel smm, although no 
trypanosomes could be observed in the peripheral circulation of either 
goatj blood was shown to be infective; when 1 cc. of blood was 
injected (126 days after the goats were inoculated with camel surra) 
into rabbits and guinea-pigs, these animals developed surra. 

Three sheep were inoculated with blood from a camel sufleriiig from 
surra. In two, trypanosomes appea,rcd in the peripheral circulation 
aftcu’ an incubation ])eriod of 10 days, and in the third after II days. 
The paroxysm lasted two to four days; the blood of each sheep was 
daily examined for 115 days but no trypanosomes were again observed. 

With the object of ascertaining whether old camels are immune to 
surra a camel J8 years old was procured that had been on the strength 
of a certain unit for over 13 years, and thus must have been through 
several surra outbreaks. When inoculated with infective blood, 
trypanosomes appeared in the circulation on tlie seventh day after 
inoculation and were present except on one day until the animal died 
18 days after the inoculation. Three one year old camels, inoculated 
with surra at the same time as this old animal, developed the 
disease with freepent paroxysms at the commencement, but gradually 
these became less frequent and all three improved in condition and at 
the present time would not be suspected of having surra. 

In the course of an investigation as to the cause of an outbreak of 
surra at Chakdara valuable information was obtained as to whether 
camels suffering from the disease are dangerous to ponies. Tabanidae 
were swarming in the camp and a high proportion of the camels were 
infected. After a few weeks 5 out of 14 ponies kept at the same camp 
were found to be suffering from sxxrra. It is concluded that the ponies 
contracted the disease from the camels and that thus ponies should not 
be kept in contact with camels. 

The report concludes with a description of an outbreak of anthrax 
and of another outbreak of a disease of unknown origin. 


Uganda Pkoteotobate. Annual Report of the Department of Agricul-- 
ture for the Year ended 81st March 1916,-62 i>p. f’cap, 1916. 
Entebbe : Government Printer, [Report of the Chief Veterinary 
OiScer [Hotchinb (E,),] pp, 40-43.] 

RinderpesL~Tht work of the year was almost entirely confined to 
the inoculation of cattle in the Mongo district of the Buganda Province, 
and in bringing a widespread outbreak in that district under control. 
Tim disease appeared in the early months of 1915 on the extreme 
eastern side of the district near the Nile, but early in May it appeared 
in the Bukoba division of Kiagwe, an area heavily stocked with cattle, 
the infection having spread from the neighbouring infected areas in 
Bugerera. Between May 20th and July 26th, 5,007 cattle were inocu¬ 
lated in the Bukoba division; the deaths amongst the non-inoculated 
cattle were estimated at 1,800, or about 80 per cent, of the non- 
inoculated stock. 

In July the disease further extended into the neighbouring countj;^ of 
B'ulemessi and spread rapidly northwards along the Sezibwa River into 
Ihiruli. Jnocu^Am camps were formed at two places, where inocu¬ 
lations were carried on until the end of October, to cope with the rapid 
spread of the disease in Bulomeri. 
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Reports. iJIarch, ]!>17. 

In October outbreaks occuTTcd simultaneously in oilier ci'nlros, nil 
these being probably due to the illicit inoveiiienti of cal tie from I he 
infected areas in Southern Bulemejii. 

Another inoculation camp was opened near Entebbe, in Novi'iiihcr; 
owing to the prevalence of trypanosomiasis amongst the cattle in (lie 
surrounding districts it was not considered ailvisa.l)le to perform the 
clouble inoculation. Cattle hero were tlms inoculated with a itntloidive 
dGse of serum only ; in some instances this gave unsat.iKl'act.ory results 
as several herds were inoculated whilst in the incubative, period. 

Ma,ny of the herds from Buruli sent for inoculation were found i^o be 
heavily infected with trypanosomiasis. In Buruli the bulTalo am! the 
bush pig were reported to have died in considerable numbers. 

districts the total number of adult cattle inoculated was 
J 3,833 ; deaths, 1,959 ; calves inoculated, 3,438 ; deaths, 1,1 {Id. 

In the Eastern Province rinderpest has been prevalent since it was 
introduced from British Bast Africa in 1910; losses apiicar to iiave 
been mamly confined to the young stock. 

The Western Province still remains free from rinderpest. 

J-rypanosomiasis. Many of the Buruli herds from near Lake Kioga 
were found to be heavily infected, heavy losses being caused ammigsb 
transport cattle. Glossina nmsitans continues to spread in an (lasterly 
direction in Southern Ankole. 

Fool-a'nd-mmih dfw.-Has been prevalent in Ankole during the 
Sid fom majority of cases, it appears in a very 

Diseases of Eqimes.—Lymphmgith w^as, as usual, the most coaiinon 

disease amongst mules. 
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Aubby. Premiers essais d’elevage methodique a rautruoherie de Mekii^s 
(Maroo). [First Attempts at Methodical Rearing in the Ostrich 
Farm at Meknes (Morocco).]— Bee. M6d. Yet, 1916, ‘•Nov. 15. 
Yol. 92. No. 21. pp. 622-634, With 9 text-figs. 

Benians (T. H. G.). Relief Stadning for Bacteria and Spirocliaotes.*— 
Brit Med. Jl, 1916. Nov* 25, p* 722* 



Vol. 5. No. L] 


Recent Literature. 


83 


Blanchard (Rapliael) Mcconnaissaaco do la nomeiiclaiuro zoologique et 
botaiiiquo et de rMstoire des sciences biologiqiies ; son iiiflneiieo 
faclieiiso sur lo laiigage medical. — Bull. Amd. lied., 1916. Nov, 
21. Extracted in Oea. Med. Yet., 1917, Jan. 15. YoL 26. 
No. 301. pp. 37-38. 

Ct)NOR (Martlio). Les Invasions do Hauicreiies e,u Airiqin^. Miiunire 
(Figurations et Textcs anciens). [Locust Invasions in Lesser 
Africa (Early Figures and Texts).]— Arch. Imt. Pasteur Tunis., 
1916. Apr.l. Vol. 9, No. 3. pp. U9-156. With 1 plate, 

IhtowTiiER ((h). Palm Iverncl Cake as Meal and Food for Pigs.— Jl. Board 
Agric., 1916. Dec. Vol. 23. No. 9. pp. 850-859. 

Farmer ( J.). Report of the Punjab Civil Veterinary Department for the 
year 1915-16 (abridged).— Yet. liecordi 1917. Jan. 6. No. 1487. 
pp. 281-284. 

Oauducheau (A.). Melange colorant pour remplacer le Giomsa.— Bull. 
Bog. Aled. Chirurg. Indochiue, 1916. Sept. 10. Vol. 7. No. 8. 
5 pp. 

Gibson (R. B.) & Concepcion (Isabelo). The Influence of Fresh and 
Autoclaved Cow’s Milk on the Development of Neuritis in Animals. 
—Philippine Jl. Sc,, 1916. May. Vol. 9. See B. No. 3. 
pp. 119-134. With 2 plates comprising 6 figs. 

GRxiTixiM (R.) & Himmelberger (L. R.). Studies on Forage Poisoning.— 
Jl. Infect. JJis.f 1916. Sept. Vol. 19. No. 3, pp. 385-304. 
With 3 figs. 

Larciier (0.). Los blessures et les maladies des tortues terrestres et 
aquatiques. [Wounds and Diseases of Terrestial and Aquatic 
Turtles.]— Aled. YM., 191G. Nov. 30. VoL 92. No. 22. 
X)p. 351-358. 

Marsh (C. D.), Clawson (A. B-), & Marsh (H.). Larkspur Poisoning in 
Live Stock. —United States Dept, of Agrle. Bull., No. 365. Pro¬ 
fessional Paper. 1916. Sept. 8. 90 px>* 

Mouquet. Sur le niouton de karakul ou mouton de fourrurc dite d’astra- 
kan,— Mkl V6t., 3 916. Doc. Vol. 92. No. 24. pp. 376-381. 
Sur les chovaux de Turkmens. Hygiene. Entrainement. Cheval 
yorgha de trait ot de boucherie.— Ibid. pp. 381-385. 

SoHLEMMER. ITutorsuchungcn tibor den Mccanisraus dor Amboceptor— 
und Komplomontwirkung. [Researches on the Mechanism of the 
Action of Amboceptor and Complement.]—A a. d. Kaiserl. 
Uesundheitsamte, 1916. March. Vol. 50. No, 3. pp, 341-360. 

Tire any (L. C.). Diagnosis and Pathology of Periodic Opthalmfa of 
Horses.— Amer. Jl. Yet Med., 1916. Deo. Vol. 11. No, 12* 
pp« 951-952 and 987-988. 

Tribondeau (L.). Sur le mode d’emploi du bi-eosinate. [Method of 
Using Bi-eosinate (Stain).]— O.B. Soc, Biol., 1916. Dec. 2. Vol. 
79. No. 19. pp. 1022-1024, 
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DISEASES DUE TO PROTOZOAN PARASITES. 

(a) ^'Black-head” in Turkeys [Amoebiasis(?)] 

Smith (Tlieobald) & Smillie (Ernest W.). Not3 on Coceidiain Spar¬ 
rows and tbeir Assumed Relation to Blackhead in Turkeys.— 
Jl. Experim. Med, 1917. Mar. 1. Vol. 25. No. 3. pp. 415-420. 
With 1 table. 

The authors were induced to study coccidiosis in sparrows on 
account of the constant appearance of these birds in the unprotected 
yards of incubator-hatched turkeys and on account of the view of 
Hadley (1910) that the causal parasite of blackhead ” described 
by the first-named author in 1894 as Amoeba meleagridis is merely 
a stage in the development of the avian coccidium Eimeria avium^ 
and is disseminated and transmitted by various species of birds. No 
experimental proof has, however, been furnished to support the latter 
view. 

In all 54 sparrows were trapped or shot in the experimental turkey 
3 mrd at Princeton, N.J.; no visible signs of disease were discoverable 
in any. Search was made in scrapings from the duodenal mucous 
membrane for the sexual stages and for sporidating forms in the 
rectal contents by sowing on a medium consisting of 2 per cent, 
agar in 0’5 per cent, watery salt solution. Sections were also cub 
from the duodenum for histological study. The results showed that 
43 of the birds, or 80 per cent., were infected with coccidia. The 
sparrows were all adults.' 

The parasites in the duodenum were all in the sexual stage, macro- 
gametes and macrogametooytes being the only forms present; they 
wore situated in the nuclear jzone of the epithelial cells. The total 
absence of the vegetative or multiplicative cycle suggests that 
either the sexual phase is suppressed or else it takes place possibly 
while the birds are still in the nest. 

Cultures of faeces uniformly demonstrated a two-spored oocyst 
and not the four-spored species described by Hadley, Each sporocyst 
contained four sporozoites. According to Hadley the average 
measurements of the mature cysts in the turkey were 14 by 21 microns 
and in the sparrow 22*7 by 21*3 microns, thus indicating that the 
infesting species are dillerent. The authors’ own measurements 
of the coccidia agreed with those given by Hadley. 
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Tiie authors conclude that the two-spored coccidia found by them 
belonged to the genus Diflospora (Labb^:, 1893) or Isospom (Sjobbing^ 
1897), and not to Eimeria. 

In a footnote the authors refer to a paper recently published by 
Hadley ascribing the so-called blackheadof turkeys to invasions 
ii Trichomonas [see below]. 


Smith (Theobald). Some Field Ixperiments bearing on the Transmis¬ 
sion of Blackhead in Turkeys .—Jl Experm. Med. 1917. Mar. L 
VoL 25. No. 3. pp, 405-414. 

Ill the experiments described in this paper the author first shows 
that it is quite possible to breed healthy young turkeys from the eggs 
of infected adults. Details are given with regard to the precautions 
taken in incubating the eggs artificially. 

It has been often suggested that the parasite of the disease may be 
carried or disseminated by poultry, but no conclusive experiments 
have hitherto been made in connection with this point. The author 
thus exposed two lots of incubator-hatched young turkeys to contact 
with domestic fowls—one lot to two fowls from a faun wiicre no turkeys 
were reared and the other lot to two fowls from a farm where blackhead 
had caused extensive ravages. The results in both cases were negative. 

Both lots of young turkeys were subsequently kept in contact with 
an infected adult turkey on non-inf acted ground. This exposure 
led to disease within 17 days. Out of 9 young turkeys 3 died, 2 
recovered, while 4 did not show any symptoms. 

Exposure to infected adults on infected ground similarly produced 
the disease in two lots of young clean turkeys. These were exposed 
m two farms where the disease existed. 

Four of the incubator-hatched young turkeys were placed in 
contact with infected young turkeys. The exposed birds remained 
healthy although two of the turkeys they were exposed to died of 
the disease. From previous experiments the author also concludes 
that infection is either not transmitted at all or only under exceptional 
conditions by turkeys in the early acute stage of the disease. It k 
probably carried and shed by those birds which have Bucccssfully 
passed through an attack. 

It is then stated that the mode of transmission of the infection is not 
known ; it appears probable that it is introduced with the food and 
lodges first in one or both caeca and that faecal matter is the vehicle of 
infection. The lesions in the intestinal tract are often confined to one 
caecum only, thus making it improbable that the parasite multiplies 
higher up. Histological sections of the small intestine moreover 
faded to reveal any preliminary stage of Amoeba meleagridis although 
in some sections a few rare coccidia were found. It appears that adult 
turkeys are soniewhat more resistant to the disease than tbe young 
birds. The lesions in the liver and caeca are associated rather early 
with an extensive infiltration of round cells while the tendency to 
necrosis is relatively slight, 
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Habley (PMlip B.). The Part Played by the Goblet Cells to Protozoan 
Infections of the Intestinal Tract.— Jt Med. Ees. 1917. Mar. 
VoL 36. No. L pp. 79-86. With 1 plate comprising 11 figs. 

In this paper the author indicates the manner in which the flagellate 
protozoon Trichomonas penetrates the intestinal epithelium in the 
so-called '' blackhead ” of turkeys. Organisms of this kind are almost 
invariably present in the intestinal tract of all animals, but in this 
disease they appear to undergo a most remarkable development in 
the deeper mucosa, submucosa, and even in the muscular tissues 
of the intestinal wall. 

The mode of entrance of the parasites was studied by examining 
the caecum histologically in the early stages of the disease. It was 
found that the first indication of infection consisted of a bulging 
out of the lumen of the crypts of Lieberkuhn with a tremendous number 
of flagellate trophozoites. These had been liberated from the spore 
mother cells which were abundantly present in the fluid caecal contents 
and had migrated up the crypts. “ They possess the usual Trichomonas 
features—three anterior flagella and one posterior, a vibratory 
membrane, nucleus, blepharoplast, rhizoplast, chromatic line, chro¬ 
matic blocks, axostyle, and nucleus. They are actively motile and 
measure from 8 to 10//. in length. Their shape is at first crescentic 
and later oval” 

A few of the goblet cells lining the gorged crypts are then seen to 
contain from one to three or more flagellates. In these cases there is 
usually a broad opening from the goblet cell into the lumen of the 
crypt. In many cases there is in addition an opening thi’ough the 
basement end of the cell into a space between the epithelium and its 
basement membrane and this space may be seen to contain varying 
numbers of flagellate trophozoites. It is stated that all stages in the 
passage of the parasite can be seen if one observes a sufficient number 
of crypts. 

The author believes that the parasites effect their passage by 
means of their inherent invasive powers ” and not on account of the 
internal pressure within the distended crypts; a goblet cell may be 
seen to contain only a few parasites although there is considerable 
distension within the crypt. The invasion of the cells takes place 
almost entirely in the region of the fundus. 

The parasites next accumulate beneath the epithelial cells detaching 
them from the basement membrane until the greater number of 
the parasites that were formerly within the crypt become situated 
beneath the epithelium. This penetration sometimes results in the 
disorganisation and disintegration of the epithelial cells, but often the 
pressure now caused by the parasites causes the epithelium of the 
fundus to be gradually forced out of the crypt space towards the 
lumen of the caecum. 

The parasites meanwhile penetrate the basement membrane and 
then the remainder of the mucosa is equally overrun until the musou- 
laris mucosae is reached. This retards their progress for a very 
short time and then they are found developing in the submucosa. 
At the same time they spread down through the reticular tissue of 
the cores of the villi until they have reached the tips where they'cause 
the epithelium to separate from the basement membrane and fall 

(0368) 
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into the liunen of the caecum. Finally, no trace of epithelium can be 
observed in this area. 

The author’s observations thus point out that these orgaiiisms do 
not by their own movements effect an entrance between the epithelial 
cells and that a passage is not necessarily prepared for them bj" other 
intestinal organisms such as coccidia or worms. Small niiinbers of 
amoebae, together with the flagellates, were sometimes seen by the 
author in the depth of the crypts, but they were not seen either in the 
goblet cells or in the deeper tissues; he believes that they are thus of 
only very slight significance in the pathology of intestinal iidectioiis in 
poultry. Amo^a meleagridis of Theobald Smith is not an exception 
to that statement, since this organism is not really an amoeba but 
really the late trophozoite stage of the parasitic flagellate forming 
the subject of this paper.” 

Higgins (C. H.). i. Entero-Hepatitis or Black-Head In Turkeys*— 
Dominion of Canada^ Dept of Agric. Health of Animals Branch. 
1915. Feb. 13. Bulletin No. 17. With 4 plates. Ottawa: 
Govt. Printing Bureau. 1915. 

— ii. Entero-Hepatitls or Black-Head and the Biological Laboratory 
System of Raising Turkeys.— Ihid. Bulletin no. 19. 1916. Jan. 18. 

In these papers the author first notes the ravages caused in recent 
years throughout Canada, the United States, and elsewhere by the 
above disease, which was first investigated by Theobald Smith in 
1895 and attributed to a parasite called by him Amoeba meleagridis. 
This parasite invades the liver and the two caeca and causes lesions in 
them, hence the name entero-hepatitis. The losses from the disease are 
enormous and on some farms amount to 90 per cent, of the young 
birds. There is little doubt but that the major portion of the fatali¬ 
ties after the first two weeks result from infection from the parasites 
of entero-hepatitis or blackhead.” 

The symptoms of the disease are not particularly cliaractoristic 
but the affected birds show signs of dulness and exhaustion, and the. 
faeces are more fluid than normal and show yellow streaks and ga.s 
bubbles; the head is usually darker tlian normal The aJlVe.fed 
birds usually die in a few days if not treated atid on posii-tuoiluan 
examination the liver is found to sliow yellowish-white (*4re.u]a,r spots 
on its surface and usually one or both caeca (jontain yellowish. 
about the size of a walnut; sometimes the wlio!(‘, intestimil tract is 
inflamed. The author then gives rules with regard to prevention ami 
treatment. Hydrochloric acid has apparently given good results 
in the treatment of the disease in a few chbcs. 

Infection may be transmitted through adult recovered turkeys, 
which become chronic carriers of the parasites, and through otlier 
poultry such as chickens, which harbour the parasite without being 
seriously affected by it; ground previously occupied by affected 
flocks, boots and clothing of attendants, and birds, insects, etc., may 
carry on the infection. There is a good deal of evidence to show that 
infection is not transmitted through the egg. 

For the prevention of ^the disease by the so-called biological 
laboratory method ” of artificial incubation and isolation the following 
plan was adopted. The section of the farm utilised was divided up 
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into plots eacli about 1 acre in surface extent and surrounded by a 
suitable wire fence. Between the plots a vacant strip from 3 to 5 ft. 
wide was left and the gateways so arranged that entrance could not be 
effected direct from one plot to another. The ground containing 
the turkey plots was surrounded by a boundary fence at a distance of 
about 10 ft. from the outer plot. Each plot contained a colony house 
10 by 12 ft., one side of which is left open. A flock of 25 turkeys 
could be raised in one plot. 

The poults are obtained from eggs by artificial incubation and 
transferred to the warm chamber or so-called hover ” in the colony 
house. The author then details at length the care required by these 
poults. No food is given for the first three days as there is abundant 
nourishment still in the yolk sac. They are then given a soft mash 
diet about five times a day and a little water or sour miUc and fine grit. 
In about two weeks time they may be allowed out of the colony house 
into a run which is covered over so as to protect them against hawks 
and crows. After a few weeks they are fed three times a day on 
mixed grain and allowed to roam at will in their plot. Mixed grain 
together with grit is meanwhile left for them in the colony house 
and the bedding changed from sand to chaff or straw. Moisture is 
fatal to young turkeys and every care should be exercised to prevent 
them getting wet with rain or even dew. 

Should one individual poult be found to have a diarrhoea containing 
yellow particles or froth it must be immediately isolated and the 
whole of the colony house cleansed and disinfected. The shelters 
should be thoroughly disinfected at the beginning of each season. 

The author considers that the results obtained by this method, as 
given in the second paper, were quite satisfactory. 


(b) Leishmaniasis. 

Bouilliez (Marc). Recherches exp^rimentales sur Leishmania tropica. 
[Investigations on Leishmania tropica.]—Bulk Soc. Path. Exot. 
im. Jan. VoL 10. No, 1. pp. 66-86. With 1 text fig. & 
2 tables. 

The virus used in these experiments was obtained from two natives 
affected with oriental sore examined at JFort Archambault. A 
description is given of the parasite and of pathogenicity tests on various 
experimental animals by means of intradermic and intraperitoneal 
inoculation. The author’s conclusions are as follows':— 

‘‘ Tlic African monkeys belonging to the family Cercopitliecus {Gym- 
eephakiSf Oercopithecm patm, Oercopithems callLtrieJms) arc susceptible 
to Leishmania tropica^ and in them a cutaneous lesion resembling the 
human oriental boil is produced at the point of inoculation, 

" They do not react to intraperitoneal inoculation. 

The same results are produced in the case of the dog. 

Small rodents belonging to the rat genus, or some nearly related 
genus, become affected with a generalised infection following intraperi¬ 
toneal inoculation and this is manifested by the presence of Leishmania 
tropica in the blood-forming organs and certain viscera; this is accom¬ 
panied generally, after a certain interval, by the appearance of local 
lesions, dtiring the development of which the infection may disappear 
from the visoerg and organs primarily affected,*’ 
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Laveran (A*)« Ah SHjet ie F§¥ 0 Mtion ies infactlons exp^rimentales 
lies petIts Eottgeiirs par Lmhmania tropica. [The Eyoktion of 
Experimental Infections by means of Leishmania tropica in Small 
Modenis.y-BulL Soc. Path. Exot. 1917. Feb. Vol. 10. No. 2. 
pp. 110--113, 

In this article Laveran criticizes BouimEz\s memoir (extracted 
above). Altbongh the two authors are in agreement on many points 
their opinions differ as to the sequence of the pathogenic effects 
produced by Leishnania tropica in small rodents, liavcran then 
details some experiments performed on white mice with the virus 
in his possession. It is admitted that the virus employed by Boitilliez 
might have shown greater activity. The author concludes that with 
the virus of oriental sore which he used in inoculating white mice 
intraperitoneally or into the peritesticular connective tissue the local 
effects, ordinarily manifested by the presence of a testicular swelling, 
precede the general infection; this, moreover, may be altogether 
absent when an early post-mortem examination is made. 

(c) PiROPLASMOSIS. 

Sparapaki. Trasmissione delF Infezione da Piroplasma ovis In Ire 
sulni per via digerente. [Transmission of P. to Three Pigs by 
Ingestion.]— Pathologica* 1917. Jan. 15. Vol. 9. No. 196. 
ppT 21-22. 

Three young pigs in a poor jaundiced condition were brought in 
for slaughter and on post-mortem examination the usual changes 
accompanying parasitic blood destruction were observed, viz., swelling 
and softening of the spleen, enlargement and yellowish colour of the 
liver, congestion of the kidneys, dark red urine in the urinary bladder, 
and petechiae on the various mucous and serous membranes. 

Smears from the peripheral blood stained by Giemsa showed 
numerous red corpuscles invaded hy a piroplasm which from its 
structure, form, and dimensions was identified as P. ovis. It was 
found on enquiry that a couple of months previously these three pigs 
had eaten several times the flesh of sheep which had died in tiieir 
pens. Examination was then made on the farm of blood smears from 
sheep which were clinically suspected of being affected with piroplas- 
mosis on account of their poor condition and yellow nuKHnis nmn- 
branes, and in some of these smears numerous corpuscles were foiiiul 
invaded with P. ovis. 

Though the great majority of ohservers assert tliat piroplasmosis 
is transmitted only by the bites of ticks the author quotes in support 
of his own observation the results of Nawbotsky's experimentB in 
infecting dogs hy the direct administration of piroplasm-containing 
blood into their stomachs; also, Lanbbahchi demonstrated idle trans¬ 
mission of T. brucei and gambiense to pups sucking bitches artificially 
infected. 

VAJT Sacbghem (E.). Gas suspects di'East Coast fever au Congo, 
[Suspected Cases of Bast Coast Fever in tbe Congo.]—PwlL Soc. 
Path. Exot 1917. Mar. Vol. 10. No. 3. pp. 172-173. 

The author observed at Zambi, Lower Congo, in bovines an 
affection which showed clinical symptoms and lesions corresponding 
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exactly witli those of East Coast fever, but in wMch, be failed to 
demonstrate the presence of Kocb’s blue bodies. The symptoms 
were fever, inappeteiice, stiffness, progressive paresis of the Mud 
quarters, and enlargement of the glands; there was no haemoglo- 
binuiia. In some cases the animals were observed to be quite healthy 
in the morning, become paralysed in the evening, and die during the 
night. 

On careful examination the possibility of trypanosomiasis, piroplas- 
mosis, anaplasmosis, or poisoning was eliminated. 

On post-mortem examination the liver was found to be enlarged 
and yellowish in colour ; the lymphatic glands were enlarged and hae¬ 
morrhagic ; the kidneys and liver were scattered with yellowish-white 
infarcts, the spleen was not hypertrophied, and the intestine was affected 
with a haemorrhagic enteritis. In the red blood corpuscles a very few 
rod-shaped bodies identical in shape with Theileria were discoverable ; 
no Koch’s blue bodies were found. The disease terminated in death 
in all the infected animals and the mortality in the course of a few 
months rose to 40 per cent, of the cattle of the district. 


Leger (M.) & Mouzels (P.). Piroplasme et microfilaire i^m Ed®Et6, 
le Bradypus tridactylus Linn. [Piroplasm and Microfilaria of an 
Edentate Bradypus tridactylus Linne.]—BwlL Soc. Path. Exot. 
1917. Mar. VoL 10. No! 3. pp. 173-176. 

In the edentates of French Guiana Mesnil and Brimont have 
described the following haematozoa, viz., an endotrypanum and a 
trypanosome of Choloepus didadylus (two-toed sloth), a trypanosome 
and a microfilaria of Tamandua tridactyh, and a microfilaria of Brady- 
pus tridactylus, commonly known as Ai ” (or three-toed sloth). 

In the red blood corpuscles of a wild specimen of the last-named 
species caught by the authors a piroplasm was also discovered. The 
parasites were fairly numerous and presented different appearances. 
The most common form was from *5 to in diameter, oval, and almost 
entirely filled up with an irregularly shaped nucleus staining deeply red. 
Other parasites were from 1 to2/^, pear-shaped or oval, and containing 
a nucleus which was sometimes compact and sometimes represented 
by a slender filament which assumed very variable shapes. Very rare 
bacillary forms also were seen, some of which were about Ip and truly 
rod-shaped, and others slightly curved, about 2 ju in length and matet 
shaped. The multiplicative forms remained small in size and hardly 
ever exceeded in diameter. The chi'omatin became separated out 
into from two to six small masses and when segmentation was complete 
each nucleus was surrounded by a scarcely visible protoplasmic zone. 

The red corpuscles invaded were of normal size and appearance 
while the other corpuscles also presented no changes in morphology 
or staining-ieactions. No anaplasma-like bodies were seen. The 
leucocyte count was normal. 

It was exceptional to find more than one parasite in the same 
corpuscle and the organism was disposed rather towards the periphery 
of the corpuscle. Smears from various organs showed no particular 
abnormality and no bodies similar to Koch’s blue bodies were dis¬ 
coverable. 
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According to the authors the parasite falls into the genus Tlieileria, 
created by Bettencourt, Franca, and Boegeb (1907) for piroplasms 
of which certain elements are bacillary in form and which in dividing 
give rise to daughter elements in the form of a cross and very poor in 
cytoplasm. The authors give the name Theilerm brmonii in this 
new species. 

A tick belonging to the species Amhhjmmna variam Koeh was found 
on the affected animal. 

In smears from the blood and especially from the lung of tlu^. above 
animal a microfilaria was discovered which was identified with Miero- 
filmm kerandeli Brimont. The dimensions were as follows -.- cephalic 
spot 4*5 /g from this up to the first clear space 37*5 /g from this up to 
second clear space 23 /g second clear space 5//, from this up to posterior 
extremity 105/:f. 

(d) Spirochaeteb. 

Maceie (J. W. Scott). The Morphology of Certain Spirochaetes of 
Man and other Animals,— Ann, Trop. Med. <& Parasit. 191 fi. 
Dec. 16, Vol. 10. No. 3. pp. 305-343. With 6 figs, and 8 tables. 

In the introduction to this article the author discusses the measure¬ 
ment of the lengths of spirochaetes as a test of species. It appears 
to be extremely difficult to distinguish the smaller spirochacjtes b}" 
morphological characters and in the case of any one species the staining 
reactions, thickness, and structural characters vary with the chemical 
composition of the surrounding medium and the method employcnl 
in putting them in evidence. The technique of cultivation is moreover 
laborious and difficult. 

Length is perhaps the morphological character which promises 
to be of greatest assistance in identification, notwithstanding the fact 
that considerable variations are known to occur in a single species. 
The method proposed by the author is to draw a large number of 
spirochaetes with the aid of a camera lucida, to measure the drawings 
either by the tangent line or compass method, and to plot the 
lengths as a curve. By this method the great majorii-y ot the 
spirochaetes of the same speeiovs are found to measuu^. witiiin a few 
microns of each other in length. 

The measurements may be grouped in the following manner: 
l%stthmM!mium few very shortJVmus, whh4i am |a:<)laib!y (ntian* nbuor- 

Biallj sniali individuals or, in the (uiso of spiro<‘Rae-it'S posHessini^' juii intra* 
eeiiular phase, immature specimens that liawi been pininatuivlv freed in 
the process of making* the films. Then ihw vmiw i\w normal single 
spirocluictoB which form the dome, of the curve and. exicisd over a range 
oi J or 4 inicrons.^ . , , This is . . . the characteristic length of 
the orgapisnp ^ JNext come the pre-divisiou forms and tln‘ forms alnuidv 
dillereiitiated into two daughter spirochaetes, united md to end by a 
deiicate^iilajnent; and at this point on the curve a small subsidiary cre^st- 
descent may he observed, duo to th(‘ overlapping in hmgih 
ot large single and small double forma. Finally there come the abnormally 
long individuals, ineiuding hypertrophic specimens, unusually largV 
dividing forms, incompletely divided organisms, and the multiiile lorms 
not infrequently met with in some cases.” 

The author then proceeds to employ this method in the identification 

01 spirochaetes from the vagina, bladder, and pharynx in cases of 
human disease.^ The last part of the article, however, is more espe¬ 
cially of veterinary interest and records observations on the intestinal 
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spirocliaetes of a number of tlie lower animals. Until quite recently^ 
even tbe intestinal spirochaetes found in man had not been tlioroiighiy 
studied, and with the exception of a few brief references the author was 
unable to discover any descriptions of the forms found in domesticated 
animals. [He appears to be unaware of the recent work of some 
American authors on the spirochaetes found in the intestinal tract and 
internal organs in pigs in cases of swine fever.- - Ed.]. Our lack of know¬ 
ledge appears to be due to the fact that hitherto these spirochaetes have 
been assumed to be noii-pathogenic. The spirochaetes f o and on the sur¬ 
faces of ulcerated lesions have also been regarded as saprophytic, but in 
some cases there is evidence that the organisms may spread beyond 
the superficial lesions and even become blood parasites. In the 
course of examining blood films from the Accra slaughterhouse in 
1914, spirochaetes were occasionally found, viz., in 4 out of 166 cattle, 
4 out of 95 sheep, 1 out of 94 pigs, and 1 out of 80 goats. The parasites 
were of types found to occur in the intestines of these animals and they 
were always rare in the films. “ The intestinal spirochaetes are some¬ 
times present in such enormous numbers that one cannot but suspect 
that they are not entirely harmless. In man they are often most 
abundant in cases of diarrhoea, and they are certainly suspected of 
being directly connected with this condition.’'’ 

Monkey. Small spirochaetes were found in great numbers in smears 
made from the large intestine and rectum of a monkey {Cercopithecus 
fetmirista) that had died of amoebic dysentery at Accra. When 
stained by Leishman’s method the spirochaetes appeared extremely 
slender but when stained with gentian violet they appeared rather 
thicker, about Q*2/f. The organisms were of the loosely-coiled typo. 
The longest measured 9//, the shortest 3/^ average 5*42 /l When 
plotted the measurements formed a curve similar to that of 8. eurygyrata 
—recently shown by ExVNtham to constitute the single species invariably 
found in human faeces-- and it was concluded that this spirochaete 
of the monkey was morphologically identical with the human species. 

Eats. The faeces of a few healthy rats {Epmys rnttus) were examined 
and spirochaetes were found to be numerous in some of the animals, 
scanty in others, but the species of parasite appeared to be the same 
in each case. The length of the organisms varied from 2/f to il/«, 
average 5'27/j, and it was concluded that they could not bo distin¬ 
guished from 8. enryyynda by their morphological characters. 

Sheep, cattle, gouts, and pigs. A few spirochaetes from the faec(3S 
of these animals were measxired. The average length was 4*7/4, in 
sheep, 4’7/i in cattle, 5‘5/t in goats, and 5*2// in pigs. “ Considering 
the small number of measurements made in each case, the lengths 
correspond fairly closely with each other and with those of ra,t spiro¬ 
chaetes aiid^l eurygyruiu.^^ 

Dogs. In the faeces of an apparently healthy rough-haired terrier 
of European extraction an exceedingly heavy infection with minute 
spirochaetes was found. The same organism was also found in two 
native dogs. There was nothing characteristic about their movements, 
and structural details were difficult to observe on account of their 
smallness. Details are given with regard to the shape of the body 
and coils. The shortest length was 1//, longest 5/i, average 2*7g. 
The spirochaetes were slender organisms and even the thicker ones 
were less than 9*25/( broad. The ends were^tapering and generally 
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sharply pointed. This spiroehaete appears to be a ^^ood deal shorter 
than that described by other authors in dogs, the species described 
by some resembling Treponema palliduni. The spirochaetes described 
by Balfoub in the stomach and intestines of dogs dying of expexi- 
mental trypanosomiasis in the Soudan appear to have been thicker, 
much more closely and regularly coiled, and longer.^ The author 
proposes the name Spiroehaeta canis for the species described by Mm* 
Cats. The faeces of four cats were examined and in three a very 
small number of small spirochaetes were found, and these appeared to be 
identical with those described above as occurring in dogs. In the 
fourth cat two different spiral organisms were found, the one in the 
stomach and the other in the large intestine and rectum. The organism 
found in the stomach was not of the S. eimjgyraia type. It was a 
relatively thick organism, so closely coiled that it resembled a screw 
with a narrow thread; the average breadth was about 0*4 or 0’5/c 
and the length was from 3 to 8//., average 5*48/i. This organism was 
believed to be the same as that found Balfoub in the stomach of a 
dog and referred to above. In the stomach of the same cat a great 
number of small delicate-looking spirochaetes with pointed extremities, 
morphologically indistinguishable from S. eurygyrata^ were found. 

The author’s conclusions are as follows :— 

L Spirochaetes of the B, eurygyrata type have been found in the 
faeces of certain of the lower animals examined at Aecra. 

2, The first type was found in a monkey, a cat, rats, sheep, caitl<\ 
goats, and pigs, and appeared to be morpnologically indistinguishable 
from S, eurygymiaf the species found in man. 

3. The second type, for which the name S, eanis is proposed, was 
found in dogs and eats. This was a smaller organism, measuring most 
commonly 2/* to in length, and about 0-2^ in breadth.” 


Akatsu (Seinai) & Noguchi (Hideyo). The Drug-Fastness of Spiro¬ 
chaetes to Arsenic, Mercurial, and Iodide Compounds in vitro .—- 
JL Experim. Med. 1917. Mar. 1. VoL 25. No. 3. pp. 349-362* 
With 11 tables. 

“ It has been known for some time that in trypanosomiasis ilic trypano- 
soines which have survived the first effect of an arsenic gennici<l(% Bueli 
as atoxyl or arsacetin, offer a greater resistatu’.e to a subsc^epumt (los<‘, of 
the same dnig. By subjecting the organisms to I'epeated injections of an 
arsenic medicament, one tenos to create, both in imirnals and iii maw^ 
a strain or race which resists the arsenic chemotherapy to such an extent* 
that the term arsenic-fastness has come into existence as a brief designation 
of ^ the modified strain. A similar phenomenon has been obserVed in 
spirochetosis in fowls and mammals. Even with a typical baeterium^ 
there seems to exist a possibility of raising the original resistance against, 
a certain arsenic compound to a considerable d<‘grec, as was shown by 
Marks in his experiment with the paratyphoid baiCillus, which he was 
finally able to cidtivate in a medium containing eight times the amount 
of arsenious acid which the organism was able to withstand at the beginning 
of his experiment. Marks accomplished this within a period of three yeaiH 
by successive transplantations mom a weaker to a gradually stronger 
concentration of the acid.” 

In this paper the experiments are directed mainly towards studying 
the effects of these drugs on the spiroehaete of human sypHlus, 
Trepomma pallidum, but the results obtained are, however, of general 
interest. After enumerating the various methods of studying the sterilis¬ 
ing effect of the preparations on tMs organism the authors state that 
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the only practicable method is to determine the degrees of tolerance of 
pure cultures of T. palUdmn to a given medicament by testing the 
organisms in vitro against gradually increasing doses of the drug. 
Details are then given with regard to the technique employed in carry¬ 
ing out this method. 

The followiiig is a summary of the results obtained, 

“ In the foregoing experiments we attempted to determine whether 
or notj by subjecting several varieties of spirochaetes to iiioreasiiig doses 
of certain chemotherapeutic agents, a gradual increase of resistance to 
the latter could be shown. For this purpose, pure cultures of Treponema 
pallidum, Treponema mierodenimm, and Spiroehaeta fepingens were used 
against the action of salvarsan, neosalvarsan, bichloride of mercury, and 
iodine-iodide potassium solution in vitro. For culture media, the usual 
ascites-broth-tissue medium as well as solid ascites-agar-tissue medium 
was used. After permitting the spirochaetes to grow for a fortnight in 
media containing certain quantities of each drug, transfers were made 
from tubes showing vaiious degrees of growth to the next series of tubes 
containing the same drug in still higher concentrations, and similar 
transfers repeated every two weeks. The results of the experiments 
may be briefly summarised as follows :— 

1. Treponema pallidum and Treponema microdentmm have, within 
three to four months, increased their tolerance to salvarsan and neosal¬ 
varsan to five and one-half times their original mark. With Spiroehaeta 
refringem the increase was about three times. 

“ 2. Against the action of bichloride of mercury, the amount of 
increased tolerance of Treponema pallidum was about 35 to 70 times the 
original, while that of Trepmefna microdentium was about 10 times as 
much and was reached within 10 weeks. Spiroehaeta refringens resisted 
30 times the original dose. 

3. There was an unmistakable increase of resistance of these spiro- 
cliaetes to the action of the iodine-iodide solution (Lugol’s solution) 
when they were grown for several generations in fluid media containing 
the iodine solution, but the rate of increase between the hutial and the 
acquired tolerance was slight. In general, the addition of Lugohs solution 
to fluid media has a weak inhibitory influence upon the growth of the 
spirochaetes, requiring for the total suppression of growth a quantity of 
over 0*7 e.c. to 5 c.c. of the culture media. The tolerance reached was for 
about three times that amount. 

4. A similar tolerance phenomenon has not been established when 
employing a solid instead of a fluid medium containing the drugs. No 
explanation is offered except a suggestion tliat the drugs held in the agar 
do not enter into combination with certain tissue constituents of the 
medium as they are able to do with tissue elements in fluid media. This 
may be a factor necessary for inducing drug tolerance in these organisms 
in vitro. 

5* The increased drug-fastness in vitro has a limit beyond which 
no further advance can be made. This limit varies with ditferent species 
of spirochaetes. 

“ 6. The acquired drug-fastness in vitro gradually disappears when 
the spirochaetes are cultivated again in the drug-free media for several 
generations.’’ 


Kolmer (W.) & Wagner (R. J.). Deber elne im Magenfundus des 
Hundes vorkommende saprophytische Spirochite, [A Saprophytic 
Spiroebaete found in the Fundus of a Dog’s Sfcomacb.]— CentralhL 
/. BaAtlAbt.Orig. 1916. Oct. 12. Vol78. No. 5. pp. 383-384. 
With 1 fig. 

Within the gland follicles of the fundus of the stomach of an appar¬ 
ently quite normal dog the authors discovered a very large number 
of spirochaetes in pure culture, which apparently produced no visible 
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lesion. . Histological examination also showed that tliere was iiotliiiig 
abiioroial in the gland cells. The spirochaete was exclusively extra¬ 
cellular and occurred either singly or in tufts filling up the juiiien 
of the follicles. It measured 10 to 12/f in length by about 
breadth and always possessed 8 spirals, each of which was 0'7//. in 
depth and l*2/e in length. 

Reference is made of the discovery of spirochaetes (>S'p. ref^ataii) in 
the normal stomach mucous membrane of dogs and cats by Rkcuvijo 
(1909), Ball & Roquet (1910), and Lucet (1910), described two 
kinds of spirochaetes in the stomach of a dog affected with gastro¬ 
enteritis, viz., a slender actively motile spirochaete, 5 to iO/i by 
0*4//, and another short thick form 4 to 7// by 0*8/,/. These organisins 
W’ere not discoverable in the blood. The spirochaete dealt with in 
this paper is stated to be quite different in appearance from those 
described by these authors. 

(e) Tbypanosomiasis. 

Velu (H,), La Trypanosomiase dies elievaux au Maroc. (Etude exp^ri- 
mentale,) [An Experimental Study of the E<[uiiie Trypanoso¬ 
miasis of Morocco .]—BalL Soc. Path. Exat. 1917. Mar. 
VoL 10. No. 3. pp. 253-260. 

Reference has already been made to the author's observations on 
the above disease [see this Bidletin, 1916, March. Vol. 4. No. 1. p. 101; 
its frequency and distinctive clinical characters were described. 
Sekgext, Lheritier and Belleval (1911) gave the name 
soma marocanmn to the causal organism [loc. cii. 1915. Wept, 
Vol 3, No. 3. p.84]. 

The author summarises the results obtained by inoculating various 
animals with blood containing the trypanosome from six different 
horses. The effects of inoculation and of passage on the va,rioiis 
animals are depicted in the form of a genealogical chart. 

The following are briefly the author’s conclusions. 

The trypanosome appeared to’be very viruhnit for the whil^e raX, 
After an incubation period of about 3 to 4 days this ajiimal showed 
au acute infection which lasic’id on an average from 7 to lU days. On 
post-morteju examination the spleen was found t^o be eiiorniously 
enlarged. 

The rabbit appeared to be only slightly affected The diseast^^ t4H)k 
on a chronic form which ran a protracted and irregular course!. Hie 
symptoms and the lesions were the same as in the case of al! other 
trypanosomiases in this animal. 

A considerable number of dogs were inoculated and it was found 
that the disease in the dog was sub-acute in character witii frequent 
febrile crises. The presence of tlie trypanosome almost constantly 
in the blood makes observation easy when dogs are used as experi¬ 
mental animals. 

In the case of two mules the course of the disease was relatively 
rapid as compared with that of the natural affection. 

Two goats and two sheep inoculated did not present any-trypano¬ 
somes subsequently in the peripheral blood nor any symptoms besides 
attacks of fever and wasting in conditiom The two'goats recovered, 
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one at the end of thirteen months and the other at the end of twelve 
months ; the infection could only be placed in evidence by the incou- 
lation of large quantities of blood into dogs. 


Oreggio (S.). Trypanose ies pores; relations ies pores avec la 
trypanose humalne dans la valinede FlnMssI (Moyen Congo beige). 
[Trypanosomiasis of Pigs. Relations between Pig and. Human 
Trypanosomiasis in the InMssi Valley, Middle Belgian Congo,]— 
BidL Soc. Path, ExoL 1917. Feb. Vol. 10. No. 2. pp. 113-117. 

In this article the author tabulates tbe results obtained on examina¬ 
tion of smears from the blood of pigs brought to the Kisantu Market 
from various outlying districts from May to November, 1914. The 
trypanosome discovered was identified by Rodhain as T. congolense. 

The following were briefly the results obtained. 

(1) Kisantu district (right banlr of the Tnkissi). Sixteen afiected 
out of 50 examined, = 32 per cent, 

(2) Tiimba Mani district (right bank of the Inkissi). Fifteen 
affected out of 32 examined, = 46*8 per cent. 

(3) District to the left of the Inkissi (opposite Kisantu). Five 
affected out of 12 examined, = 41*6 per cent. 

This makes a total of 36 altogether affected out of 94 examined, 
= 38*3 per cent. 

The following are, briefly, some of the deductions drawn by the 
author from these observations. 

The infection has spread almost throughout the whole of the large 
valley of the Inkissi. The trypanosomes were very few in number in 
the blood. The trypanosomiasis causes no economic loss as the pigs 
show no external sign of disease and may be in very good condition. 

There is no direct relationship between trypanosomiasis in pigs 
and in human beings in a certain district, and figures are given showing 
that the one may be very severe and the other almost entirely absent 
in a given place. Indirectly, however, serious dangers threaten the 
districts where pig-breeding has become extensive, on account of the 
fact that these animals favour the multiplication of Glossina and the 
most suitable places for rearing pigs are infested with the fly. In the 
district of Tiimba Maui, for example, where pig-breeding has become 
very extensive, the villages are situated on the tops of hillocks sur¬ 
rounded by pastures consisting of short grass which makes it impossible 
for (t. fahpalis to propagate. The pigs kept in these villages are now 
able to find sufficient nourishment for themselves in the valleys and 
copses alongside the watercourses and are continually moving back¬ 
wards and forwards to the huts in the villages, bringing along on their 
bodies a considerable number of (?. palpalis. The percentage of total 
deaths due to sleeping sickness among the natives in these villages 
during the last few years has risen to 42 *9 per cent., and the migration of 
G, palpalis on pigs appears to be the only explanation of this increase. 

Mention is made of a similar occurrence in the Island of Principe, 
where, according to the Portuguese Commission on Sleeping Sickness, 
the role of pigs as carriers of G. 'palpalis was firmly established. 
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IvoLMER (J. A.), ScHAMBEBG (J. F.) & Eaiziss {G» D.)« ¥arioiis 
Methods for determliiiiig the TrypaeoeMal ActMty of Substances 
in vitro and their Relation to the Chemotherapy of Experimental 
tTypzmmomum.—JL hifect.Dis. 1917. Jan. VoL 20. No. L 
pp. 10“27. With 15 tables. 

, The Numeric Relationship of Infection to the Chemo¬ 
therapy of Experimental Trypanosomiasis*— Ibid. pp. 35-44. 
With 7 tables. 

In the first of these papers the authors describe a series of rather 
elaborate methods for determining the toxicity of various chemical 
compounds on trypanosomes. 

The first is called the microscopic method; a series of dilutions of 
the various compounds are added to blood containing trypanosomes 
obtained from white rats and the times required to kill the trypano¬ 
somes as observed by loss of motility and structural changes are deter¬ 
mined by direct microscopic examination. 

In the second method, which the authors call the in-vitro-vivo 
centrifuge method,” the trypanosomes are exposed for a certain inter¬ 
val to a definite dilution of the chemical, are then removed and washed 
by centrifugation and injected into the peritoneal cavities of white 
rats to determine whether their destruction has been brought about. 

In another method called the combined in-vitro-vivo method,” 
ecjual parts of varying dilutions of the chemical under study are 
mixed with the blood trypanosome emulsion and kept at 37° to 40° C, 
and then the whole or a part of each is injected intraperitoneally into 
white rats to determine the degree of trypanocidal activity. As a 
part of the drug is injected the action of the drug is both in-vitro and 
in-vivo and due care must be exercised against the administration of 
lethal doses of the drug. 

The most suitable trypanosome for use in the inoculation of rats 
for these experiments was found to be T. equiperdimk The results 
are displayed in a series of tables ; the conclusions are as follows:— 

** Trypanocidal tests in vitro have been found of distinct value m 
chemotherapeutic researches in experimental trypanosomiasis. 

Substances exerting a profound trypanocidal activity in vitro are 
likely to prove trypanocidal in vhm, provided the drug is suiliciently 
non-toxic to be administered in adequate dosage. 

“ With the combined in vitro-vivo method described Inirein, it has 
been found possible to detect the trypanocidal ac/tivity of new compounds 
which were without efiect in vivo in amounts but slightly less than tln^ 
sub-lethal dose. 

By the methods described herein arsenobeiizol, or salvarsan, has been 
shown to possess a high trypanocidal activity in vitro. 

In vitro methods have also demonstrated a trypanocidal activity 
on the part of mercuiials which is not apparent in the in-vivo tests.” 

In the second paper the method of study employed consisted in 
inoculating rats intra-peritoneally with a certain number (100,000 
to 150,000 per rat) of T. equiperdum 24 hours before various doses 
of the drug were administered intravenously. The pairasites were 
not usually found in the peripheral blood until 48 hours after injection 
or 24 hours after treatment. In this manner the infection was given 
a 24 hours start and was heavy enough to infect the controls in every 
instance, yet light enough not to mask finer degrees of therapeutic 
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effect on tlie part of the drug under study. The conclusions are as 
follows:— 

These experimeuts demonstrated that in the chemotherapy of trypano¬ 
somiasis there is an important relationship between the number of trypano¬ 
somes injected into the test animal and the trypanocidal activity on tln^ 
part of the drug. 

‘‘ This relationship is particularly in evidence with respect to the amount 
of the drug necessary to effect complete sterilisation ; while rats infected 
with 500^000 trypanosomes may be sterilised with 0*001 gm. of arseno- 
benzol per 100 gm. of rat, this is not the case when larger numbers of 
trypanosomes are injected. 

“ The influence of numbers is less marked w'hen the rats are very heavily 
infected, as with numbers over 2 , 000 , 000 . In these instances, arseiiobenzol 
or salvarsan in dose of 0*001 gm. or 0*6 gm. per 60 kilogrammes of bodj" 
weight retards the appearance of trypanosomes in the peripheral blood, 
but docs not sterilise. The time of appearance of the parasites in the 
blood is likewise not greatly influenced by variation in the number used in 
inoculation. 

The numeric relationship of infection to the results of chemotherapeutii* 
experiments is therefore of considerable importance, and more Darticularly 
in comparative tests.” 


.Rieckenberg (H.). Eine neue Immuuitatsreaktiou be! experimea- 
teller Trypauosomen-Infektlon: die Blutplattcheuprobe. [A New 
Immunity. Eeactiori in Experimental Trypanosomiasis: The 
Blood Platelet TesLj—Zeitschr. /. hmmimtdtsforsch n. Exper, 
Therap. 1917. Jan. Vol. 26. No. 1. pp. 53-64. With 3 tables. 

The technique employed is as follows .— 

Rats are infected with a certain strain of nagana obtained from 
mice and when the trypanosomes in the blood are fairly nimierous the 
rat is restored to health by the administration of tartar emetic, arseno- 
phenylglycin, trixidin, etc. Three or four days after recovery a 
drop of blood from this rat is mixed with a drop of 2 per cent, citrate 
broth on a glass slide, and some trypanosomes of the original strain 
from a mouse are added quickly and well mixed, covered with a cover 
glass, and then examined under a high power dry objective. 

The author claims that in addition to the usual phenomenon of 
agglutination one observes in such cases as this in about 15 or 20 
minutes that the blood platelets become gradually attached to the 
trypanosomes, especially on the flagella; translatory movements 
are first inhibited and then the trypanosome becomes more and more 
immobile, A considerable mass of blood platelets is finally seen 
on the trypanosome when its movements have entirely ceased. 

The author w^as able to show that certain free-lying platelets in 
the preparation belong to the non-imniune mouse. 

The serum obtained from the blood of such an immune animal 
when mixed with the trypanosomes and blood of another animal gave 
no blood-platelet reaction, but showed the usual agglutination reaction. 

This blood platelet reaction was further shown to be different 
from the agglutination reaction inasmuch as the latter could be 
produced by the addition of the serum of a normal horse whereas 
no blood platelet reaction could be obtained in tlus way. The author 
then details at length experiments with a number of nagana strains 
maintained in (lerman laboratories; tests on guinea-pigs, rats,, 
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and mice showed that the reaction was distinctly specific for each 
strain and also for each of the recurrent strains. 

“ In the blood of animals infected^ with experinient^al i,rypaiiowomia.sis 
and afterwards cured or of animals subject to a chronic laboratory infection ^ 
antibodies are found which manifest themselves by the fact that rat cn“ 
mouse trypanosomes in the cilrated blood of these*, animals become loaded 
with blood platelets. _ 

** This plienomenon is strictly specihe for it only appears if a homolt\4»-ous 
strain of trypanosomes is employed in the test. 

By this test one can differentiate betweem the ori,fi;inal and the recurrent 
strain. The reaction appeared in all eases in which an immunity against rc- 
infe<ition occurred.” 


Ritz (H.). Ueber Rezidive be! experimenfeller Trypanosomiasis^ II. 
Mittellung. [Recurrent Infections in Experimental Trypanoso¬ 
miasis. Second Report.]— Arch. /. Schiffs- -il Tro-p-Hyg. 1916. 
Sept. 1. VoL 20. No. 17, pp. 397-420. With 5 tables. 

After discussing the significance of recurrent infections in trypano¬ 
somiasis according to various authors, Ritz details the technique 
employed by him in studying the various strains of trypanosomes 
produced in the course of recurrent attacks following infection by a 
single pure strain. 

A rabbit was inoculated intravenously with a small quantity of 
blood from a mouse containing T. brucei, }?rowazek strain, which 
had been isolated and maintained in mice in a pure state according 
to Oehleu’s method. 

On microscopic examination of this rabbit's blood a few trypano¬ 
somes were observed on the first three days after infection, on the 10th 
to the 12th day inclusive, and again in increasing numbers from the 
24th to the 29tli day, wdien the animal died. 

Mouse inoculation Avas performed daily from the rabbit's blood. 
These gave positive results every day except on the bth day after 
infection. The strains obtained on the first four days aftei’ infection 
and again on the nine days follownng the temporary disappearance, 
of trypanosomes from the blood were kept rinming sepa,lately in 
mice and employed, together with the original strain used for inhaJing 
the rabbit, in a series of reciprocal cross-immimity tests on mic^e. 

The mice used in these tests wem infeGtc<l intraperiimu^ally with 
the strain to be examined and then on the third day, when trypano¬ 
somes “were numerous in the blood, cured by ineams of a-ii intiuvenous 
injection of neosalvarsan. The trypanosomes having then disappeared 
from the blood the mice were re-infected witli the other strains to be 
tested and the subsequent absence of trypanosomes from the blood 
or a long-delayed infection indicated immunity, or the identity of 
the two strains inoculated into the mouse. 

In the case of rabbits the author divides the clinical course of infection 
into three stages, viz., the initial stage, which commences immediately 
after infection and lasts three or four days, secondly the crisis, daring 
which the tiypanosonies may disappear completely from the blood for 
up to three days as shown by mouse inoculation, and thirdly, th) 
recurrence or the relapse, when the trypanosomes can be demonstrated 
daily up to death. 
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By means of the mouse cross-immunity tests it was found that 
trypanosomes which appeared during the initial stage were identical 
with each other, and with the original strain. 

The results, however, obtained in the tests with recurrent strains 
are very complicated. The first, third, fourth, fifth, seventh, and 
ninth day recurrent strains were tested against each other and against 
the original strain. The results as shown in the tables are briefly 
as follows :— 

Mice immune to the original strain showed no immunity towards 
any of the recurrent strains. 

Mice immune to the first day recurrent strain showed no immunity 
towards the original or any of the other recurrent strains except that 
a slight delay in infection was noticeable in the case of re-infection 
with the third day strain. 

Infection with the third-day recurrent strain produced immunity 
against itself and the first day strain and a slight delay in the case 
of the fourth day and fifth day strains, and negative results to¬ 
wards the original and the other recurrent strains. 

Infection with the fourth day recurrent strain produced immunity 
against itself and the first day strain and a slight delay in the case of 
the third, fifth, and seventh day recurrent strains. 

Infection with the fifth day recurrent strain produced immunity 
against itself, the first and the sixth day strains only. 

Infection with the seventh day recurrent, strain produced immunity 
against itself and the first day strain and a slight delay in the case of the 
second day strain. 

Infection with the ninth day recurrent strain produced immunity 
against itself only, and a slight delay in the case of the seventh 
day strain. 

Control mice inoculated with these strains died in all cases on the 
fourth or fifth day after infection. 

The author enters into a long discussion on the significance of these 
results. His views are briefly that changes take place analogous to 
those in which drug-fast” trypanosomes are created. Owing to 
trypanosome-immune bodies which tend gradually to destroy the strain 
or strains of trypanosomes present being produced in the serum of the 
infected animal, ‘‘ serum-fast ” forms are continually ap])earing and 
these new strains show different properties to the original strain and 
to the forms previously formed during the recurrent attack. In the 
course of a recurrent attack there are thus continually produced in the 
blood a very large number of new “ serum-fast ” strains which are 
probably responsible for the ultimate death of the animal 

SoHXJSOHA (A. T.)- Heber die Wirkung von Emetlnum hydroehlo- 
ricum au! Trypanosomen. [The Action of Emetine Hydrochloride 
on Trypanosomes.]— Cent./. BahL 1. Abt. Orig. 1917. Mar. 31. 
VoL 79. No. 4. pp. 180-183. With 5 tables. 

In view of the apparently specific action of emetine in amoebic 
dysentery, the author performed a few experiments to ascertain 
whether the drug had the same efiect upon trypanosomes. In these 
experiments mice were inoculated with a strain of T. equiperdum 
which ordinarily produced death in from 7 to 14 days. The toxic 
dose of emetine was found to be about 0*002 gramme per mouse. 
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A siib4etM dose (O’OOl gramme) injected on the third day after 
infection, when trypanosomes first appeared in the blood, was found 
to have no curative effect, although death occurred in the treated 
animals two or three days later than in the case of the controls* 

Even when injected early, that is, before the appearance of trypano¬ 
somes, the drug failed to prevent death. Death, however, was delayed 
for about ten days w^hen the drug was administered on tlie day following 
the inoculation, and approximately the same results were obtained 
when the drug and the trypanosomes were injected simultaneously. 

The author concludes that emetine hydrochloride has only a small 
protective action on mice after infection subcutaneously with trypano¬ 
somiasis (T. equi^mdum). A curative action, as in the case of amoebic 
dysentery, does not exist; the action of the drug on the latter disease 
appears to be quite specific. 


SwEZY (Olive). The Kinetonucleus of Flagellates and the Binu- 
clear Theory of Hartmann. — Univ . California PublicaL ZooL 
1916, Mar. 16. VoL 16. No. 15. pp. 185-240. With 58 text figs. 

Summary.—1. The ‘ kinetonucleus ’ is a structure which, in the 
trypanosomes at least, is not composed of nuclear cliiomatin, nor can 
nuclear behavior, shown in mitosis, be claimed for it. It is a stiucture 
correlated with an endoparasitic mode of life, and is part of the extraouclear 
motor apparatus, which, in those cases wlxero its origin can be traced, 
arises from the blepharopiast, and not by a division of the ntiolous, 

“2. The * kinetonucleus ’ has been 'hevedoped phylogoneticaJly along 
two lines ; first, from a uniflagellate ancestor possessijig a simple basal 
gi'anulc, producing Trypanosoma^ Criilddia and Berpetomonas ; second, 
from a heteromastigote ancestor, also exhibiting only a simple basal 

f i’anule, along* the line of Frowazelcia, Polymastia:, Trichomonas, and the 
richonympluda. 

“3. The chromidial body of ProwazeJeia arises as an outgrowth from 
a simple basal giunule. Diii'ercnt stages in its development can bo traced 
from this condition to the ‘ kinetonucleus ’ of P. cruzi, follow'ed by its 
backward migTation to a position posterior to the nuejeus. The various 
forms which it assumes are all different aspects of the same slructurcN 
moiphologically and functionally equivalent to the ‘ kinetonucleus * of 
the trypanosomes. 

“ 4. The next stage in the development of the ‘ kiucloniicJi us ’ has 
produced, by a course of paiallol evolution along two diilm'eiit lines, 
organelles in Polymastix and Trypanoplasma similar in thedr morphology 
and behavior in division. These are accessoiy kinetic structun^s <*om“ 
parable to the ‘ kinetonuclei ’ of the haemoflagcilates. 

“5. A slight modification of the long, band-Jike ' kinetomichuiB ^ of 
PrqwmeMa lacertae is found in the chromatic basal rod of Tfichomonm. 
This is an ^accessory structure intimately related to the blepharopiast 
and the enthe neuro-motor apparatus and probably kinetic in ite lunetion, 
and hence an organelle homologous with the * kinetonucleus' of the 
tiypanoBomes. 

^‘6. A further development of the * kinetonucletus ’ is found in tlie. 
parabasal bodies of the Trichonymphida, a gx'oup phylogenetically close 
to Trichomonas. These bodies are accessory kinetic structures and in 
every respect comparable with the same organelles found in the other 
flagellates. ^ 

* ‘ 7. This structure is not the kinetic center of the cell, but is an accessory 
part of the motor apparatus, a kinetic reservoir, hence the term * kinetcb 
nucleus ’ denotes a wrong interpretation of its function, as does also the 
name blepharopiast, which is reserved for dhe definitive basal gmmle 
of the flagella plus the centrosome in some cases at least. As a more 
appropriate substitute for these names, and one which better indicates 
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its probable relations in the cell, is suggested tie term ' parabasal body/ 
first proposed by JanicM for these organelles in the TrichonympMda. 
Its application is here considerably extended. 

“ 8. The biniiclear theory of Hartmann and ^the foundation of the 
order Binucleata, rest upon three main propositions, namely, that the 
‘ kinetonucleus ’ is composed of nuclear clironiatin, that it originates by 
division of the trophonucleus, and that it divides by mitosis. These 
facts are contradicted by the results of careful investigations on both 
the Haemoflagollata and Haemosporidia, where ^ these conditions aie 
claimed to occur, which show, (i) by actual experimental proof, that the 
‘ kinetonucleus ’ is not composed of nuclear chromatin, (ii) that in no single 
instance has it been found to aiise by division of the nucleus, and (iii) that 
in no instance has a process of mitosis been found which could be correlated 
with division of the other organelles and with the ceU. 

9. The Haemosporidia are affiliated with the Haemodagellata 
neither morphologically nor by a comparison of the developmental data 
of the two groups. On the contrary, they are more nearly allied to the 
Coccidia and should be retained therewith in the Sporozoa. 

10. The order Binucleata, being founded on false premises and com¬ 
posed of families totally unrelated either morphologically or phylogenetic- 
ally, should not be retained as a valid order of the Mastigophora.” 

(f) MIvSCELLANEOXJS. 

Lbgee (Marcel). Observations sur quelques Leucocytozoon d^Oiseanx 
de la region de Heims. [Observations on Some Leucocytozoa of 
Birds in the Neighbourhood of Kheims.]— BuU. Soe. Path* Eooot 
1917, Jan, VoL 10, No. 1. pp. 28-33. 

(1) Leucocytozoon parasites appear to be very common in the blood 
of crows (Corms corax). Out of 15 birds examined 12 were found 
affected, for the most part intensely. The infection appears to be very 
severe in nestlings. The Leucocytozoon is of a rounded type measuring 
from 12-14/^ in diameter and has an oval nucleus which nearly always 
contains at its thinner extremity a rod-shaped or spherical kinetonu¬ 
cleus. The nucleus of the invaded cell usually forms a orescent 
embracing in its concavity more than half the haematozoon. The 
author found that the host cell was a mononuclear leucocyte and was 
able to prove that the red corpuscles were not invaded, as insisted upon 
by some authors, by pouring the blood into slightly acidulated water. 

Small oval or elongated elements were seen measuring from 1 to 2/^, 
containing a relatively large red-stained nucleus surrounded by the 
Hue-stained protoplasm. These were richest in the lungs and bone 
marrow. The next forms, which had grown from 2-5 to iju, were found 
adherent to a depression in the nucleus of the host cell. The growth 
of the parasite is then very rapid and the nucleus is pushed towards 
the periphery of the cell but is not disintegrated. 

The formation of microgametes was observed when blood had been 
collected in a solution of potassium oxalate; although this could not be 
observed in pure blood. The liberated flagella were found to be very 
active. 

In the bone marrow of crovrs certain forms were observed which 
seemed to belong to the multiplicative stage of Leucocytozoon. 

(2) Leucocytozoon were also frequently found in the common 
magpies of the Champagne district (Pica melanoleum)* The parasite 
was identified with L. berestneffi Sambon, 1908, described by Sakaroef 
in Transcaucasian magpies, 1893, 
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(3) A Leucocytozoon parasite was also found in a screech owl 
{Asio accipitrinus), and the author believes that this parasite is identical 
with L, ziemanni Laveran, 1902. 

Yakmoot (W. L.) & Saphrotstowitsch (R. A.). Parasites du sang des 
anlmattx en Transeaucasie. [Blood Parasites of Animals in the 
Transcaucasus.]— Bull, Soe, Path. Exot. 1917. Feb. Vol. 10« 
No. 2. pp. 98-100. 

(1) . Grahamella in rodents of the Caucasus.—This protozooii was 
found in the blood of a hamster {Cricetus 2 ^hoca) and in a species of 
field mouse. In stained specimens the parasites appear as rod-shaped 
organisms measuring from 0-75 to I'bp, variable in number, but 
sometimes very numerous, and staining a violet-blue colour. No 
visible ill-effects were produced on the hosts. Anaplasms were also 
observed in the field mouse. The name G, ninae hohl-yahimovi is 
given to the parasite of the hamster. 

(2) . Theileria in the field mouse.—The blood of several of these 
animals in the district of Kars was examined and in all presented 
distinct polychromatophilia, but no poikilocytosis or normalblasts. 
In one case the authors discovered small rounded intra-corpusciilar 
elements each consisting of protoplasm staining blue and a peripheral 
nucleus occupying nearly half the parasite. No pear-shaped or 
rod-shaped elements were observed. These bodies are identical with 
similar forms found previously by Yaldmoff. The name Theileria 
fossim is given to these elements. 

(3) . Leucocytogregarina of a fish.—Gregarines have recently been 
frequently discovered in the leucocytes of mammals, but none have 
hitherto been described in the leucocytes of fishes although they have 
been found on several occasions in the red corpuscles. In the fisli 
examined the gregaxine wm fomid inside a large mononuclear; it 
measured 9ja by 4‘5/x and possessed one rounded and one elongated 
pointed extremity. The name Leucocytogregarim ninae kohhyakmovi 
is given to this parasite, 

Legeb (M.) & Mouzbls (P.). Plasmodium de Iguana mdicollk,- ' 
Bull. Soc. Path. Exot. 1917. Feb. Vol. 10. No. 2, pp. 95--98. 

The small lizards of the species Igmna nudicolUs Cuvier found in 
Guiana arc often observed to harbour a Plasmodium which invades 
the red blood corpuscles without producing in them any deformity or 
change in the staining reactions. A single corpuscle may contain two 
ox three parasites. 

Asexual elements.—The youngest form, which is also the form 
most commonly found, consists of a minute body scarcely 1/^ in dia¬ 
meter made up almost entirely of a nucleus containing a brightly 
staining karyosome towards its periphery. The growing stage presents 
a variety of appearances—^ring-shaped, sometimes pear-shaped, 
dumb-bell-shaped, rod-shaped, etc,'—and often containing in addition 
to the nucleus a very dense coarse chromatin particle staining garnet- 
red. The aciult form becomes amoeboid or lozenge-shaped and never 
exceeds in diameter. The nucleus usually disappears and the 
chromatin forms a diffuse network in the protoplasm and later becomes 
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divided into three or four small masses placed towards the periphery 
of the parasite. The above forms rarely show any pigment granules. 
Segmentation of the schizoiits never takes place in the circulating 
blood but can be observed in the organs, especially in the lung. These 
dividing forms are found outside the corpuscles, and are regularly 
rounded in appearance, measure from 5 up to 7/e, and contain an 
abundance of dark brown pigment. Schizogony thus takes place with 
the formation of four merozoites. 

Sexual elements.—The gametes are fairly numerous in smears from 
the organs especially from the spleen but are extremely rare in the 
peripheral blood. They are always outside the corpuscles. Macro¬ 
gametes are rounded or oval, from 3*5 to 6^ in diameter with a centrally 
placed chromatin mass and contain a very abundant black irregular 
mass of pigment. The microgametocytes are rather smaller in size 
and the nucleus is made up of loose lightly staining chromatin; the 
pigment is made up of greenish-brown short rods. 

A form believed to be a female element undergoing parthenogenesis 
is also described. No periodicity was observed in the schizogonic 
cycle when the blood was examined for several days. Eeference 
is made to other species of plasmodium found in lizards by Cabini, 
Wenyon, and other observers, but the parasite described in this paper 
is said to hear a close resemblance to PI. praecox found on the West 
Coast of Africa and Pyrhemocyton iarentolae Chatton & Blanc. The 
n^me PL catinii is proposed for this new species. 

Yakimoff (W. L.). Pfoivazehia ninae IcoJil-yaMmovi — Bull. Soc. 
Path. ExoL 1917. Feb. Vol. 10. No. 2. p. 101. 

This protozoon was discovered in infusions of hay from various 
parts of Russia. It possessed one principal nucleus, a blepharoplast, 
and an anterior and a posterior flagellum, each with one or more basal 
granules. The parasite was cultivable on Frosch’s and Musgrave and 
Clegg’s agar. 

Yakimoff (W. L.) & ScHOKHOR (N. J.). Leucocytogregarina musculi 
A. Porter ^ P^trograde.— Bull. Soc. Path. Exot. 1917. Feb. 
Vol 10. No. 2. pp. 100-101. 

A leucocytogregarine was discovered by Porter (1908) in mice in 
London and later by Sanoiorgi (1912) in Turin. 

This parasite was found by the author in smears from the organs 
of a mouse at Petrograd, and he believes it to be identical with the 
organism described by Porter and SAF^aiORGi. 


DISEASES DUE TO METAZOAN PARASITES. 

Yakimoff (W. L.) & Collaborators. Microfilaires des animaiii m 
Turkestan russe. [Microfilariae of Animals in Russian Turkestan.] 
—Bull Soc. Path. ExoL 1917. Feb. Vol 10. No. 2. 
pp. 102-105. 

Reference has already been made to microfilariae described by the 
authors in horses, asses, mules {MicroJUatia ninae hMyuhimom)^ and 
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camels (J#/ ca>fnelensis), [See tMs Bulletin, 1916, June, yoL 4, 
No. 2. p. 69.] In this article microfilariae are described in the 
following species of animals. 

(1) , Dogs. The blood of 597 dogs from various districts was 
examined and 61 were found infected (10*21 per cent). The niontlily 
infection was as follows ;—March, 4 per cent, April, 4*1 per cent,, and 
May, 14*1 per cent. The parasite measured from 245*44 to 333*70/^ 
in length, by 7*16 to 8*52/^ in breadth. It had the same appearance 
as microfilariae in other animals except that the sheath could not be 
stained. It usually contained five clear spots. A description is 
given of the internal structure of the parasites and differential blood 
counts of the host. The microfilaria is stated to be identical with 
Mf. immitis. Sometimes adult filariae were found in the heart and 
large blood vessels. The intestinal contents of Hippoboscidae caught 
on the dogs disclosed microfilariae. 

(2) . Bovines, Examination of the peripheral blood of 316 animals 
at the slaughterhouse failed to disclose any microfilariae. The 
affected seat was, however, later found to be the liver. Examination 
of the peripheral blood of a further series of 1,019 animals revealed 
filarial embryos in two cases. In the livers of 530 animals examined 
the parasites were found in 43 cases (8*4 per cent.). The sheath of 
the parasite stained very well. It contained 3 clear spaces. Its 
measurements, including the sheath, were on an average 250/^ in length 
by 8*25/^ in breadth. Sometimes smaller parasites were found resem¬ 
bling the sausage-like stage of Filaria bancrofti in the thoracic muscles 
of Culex fatigans (Low). The parasite is believed to be identical with 
the embryo of Filaria h,biato-paj)illosa. 

No microfilariae were found in the peripheral blood of 1,173 sheep 
and 671 ewes, and in 106 sheeps’ livers. 

(3) . Frogs. Small microfilariae were found in the blood of Ram 
viridis. The sheath was well developed and stained red. Including 
the sheath they measured on an average 46^i by 4*24/-i. They contained 
closely packed nuclei. 


Leobb (Andr6). Microfilaires d’oiseaux do S6n4gaL [Microfilariae of 
Birds in Senegal]— Bull. Soc. Path. ExoL 1917- Ifcb- 
VoL 10. No. 2. pp. 106-109. 

After reviewing the list of microfilariae already found in the blood of 
many species of birds in several parts of the world, especially in Africa, 
the author describes three new species discovered by him in the following 
birds in Senegal The adult forms of the embryos were not discover¬ 
able. 

(1) . The Giant Heron {Ardea goUath Temminck).—The micro- 
filariae found in this bird were surrounded with a compact sheath, 
measured on an average 220 by 3*6/«, contained several distinct nuclei, 
and possessed active wriggling but only slight translatory movements. 
The caudal extremity was hook-shaped and the posterior end blunted. 
The parasite showed no periodicity, and it apparently had no ill effect 
upon the health of the host. 

(2) . Snipe {Gallinago nigripennis Linn4).—The microfilaria was 
very rare in the blood. It measured 130 by Mg, contained distinct 
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cellular nuclei^ was surrounded by a compact sbeatli showing no 
striation of the cuticle, and the posterior extremity was elongated 
and slender ; it presented only slow creeping movements. 

(3). The Large White-Throat {Grateropus phtycerms Swainson),- - 
In one bird examined an extremely severe infection was found (from 
7 to 10 per field of the microscope). Morphologically these were found 
to belong to two different species. 

The first was very closely ensheathed, measured 250 by 5*5/^, and 
presented very little activity, its movements being rather leech-like; 
it contained packed distinct nuclei, its posterior extremity was bulbous 
and the central clear spot was very apparent. 

The second microfilaria was much smaller in size (80 by 6*5/<e) and 
much less numerous in the blood (1 to 26 or 30 of the former). It 
was not ensheathed and it exhibited extremely rapid translatory 
movements. The cellular nuclei were indistinct, there was no striation 
of the cuticle, and the posterior extremity was blunted. 

Cleland (J. B.), Dobb (S.) & FERGusoisr (E. W.). Further luvestiga- 
tions Into the Etiology o! Worm Nests in Cattle due to Onchocerca 
gibsoni. No. 2.~Commonwealth of Australia Publication. 41 pp. 
Melbourne: Albert J, Mullet, Govt. Printer. 

The investigations forming the subject of this communication are 
a continuation of those previously carried out in the State of New 
South Wales; details of previous experiments carried out by Cleland 
in conjunction with various authors have already been published 
in Government Reports commencing in July, 1913. The experimental 
work wa,s carried out at Milson Island where conditions appeared 
favourable for work on account of the natural infestation with 
worm nests of the herd of cattle kept on the Island. From previous 
experiments carried out in this locality it seemed very clearly indicated 
that the vector was a flying insect, and that it probably was either 
Stomoxys calcitrans or one or more species of mosquito or of tabanids. 
The preponderance of evidence seemed to be in favour of Stomoxys 
and special attention was thus directed to this insect. 

Three fly-proof cages for the accommodation of susceptible clean 
calves were erected and full details are given vith regard to these 
structures. 

Into one of these cages were placed two calves following each other 
at about three months interval; large numbers (about 11,000) of 
Stomoxys that had fed on infected cattle or on worm nests from the 
abattoir were introduced at short intervals over a period of three and 
six months respectively for the first and second calf. Notwithstanding 
the feeding of such large numbers of Stomoxys, of which some at least 
would be infected with Onchocerca larvae, it was found on slaughter 
that neither of these calves contained worm nests. 

A similar experiment was simultaneously carried out in order to 
ascertain the role of mosquitos as possible vectors. Large nimihers 
(over 2,000) of mosquitoes nearly all belonging to the species Oulicelsa 
vigilax, and a few Scutomyia notoscripta^ Ctmeelsa annuUrostris, and 
Stegomyia atripes, were fed first on infected materia] as above and then 
introduced at various short intervals into the fly-proof cage. No worm 
nests were discoverable in these calves on post-mortem examination. 
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Ill tile adjoining fly-proof cage one control calf was kept during 
these experiments and a few tabanids caught on infected cattle intro¬ 
duced. No worm nests were subsequently discoverable on slaiiglitcr. 

Another control calf was kept in a pen where it- was exposed 
to the attacks of flies and also to direct contact with the infeeijn! 
cattle. After nearly a year this calf was killed and on caa'cdul 
search a small worm nest was detected near tlif'. steiniim. under the 
obiic|ue muscles over the abdomen, A detailed account of the lli(\s 
prevalent at various times during this exposure arc given. 

A further series of miscellaneous experiments with various diptcra 
were performed 

Experiments to test the life of the larvae from worm nests placed 
ill cow dung showed that they were not capable of surviving for 24 
hours. Owing to the short life of the larva outside the body and also 
ill view of the fact that no permanent natural water existed on the 
island it seems improbable that a water or moisture dwelling In 
vertebrate is the intermediate host. 

Transmission by the inbibition of secretions could only be effected by 
some species of Musca which are in fact extremely numerous on cattle 
in Australia. The life of the larval worm is, however, extremely short 
in these insects and no larvae have been found round the eyes, nostrils, 
and mouths of cattle where these flies commonly settle. In connection 
with the possible transmission by biting insects or otlier iiivertelirates 
the incidence and description of a long series of flies are eiiumerate<!. 

The source through which Onchocerca gihsoni was introduced into 
Australia has previously been discussed by Olelanb and Hauvey 
J oHXSTOX, who suggested that it had been introduced with buffaloes 
into the Northern Territory of Australia, and GiXuBUTH and Swket, 
who considered that it had been introduced by means of ordinary 
cattle from Java or some other of the Malay Islands. The authors now 
state that further consideration of the sources from which cattle 
w^eie imported into Australia in the early days of settlement, togethtu: 
with greater detail as to the distribution of worm nests in cattle in 
New South Wales, has made us reconsider both tliese possibilitit^s 
and we have now come to the.conclusion that it is by no means impro¬ 
bable that Onchocerca gibsoni reached Australia amongst. th(^ early 
importation of cattle from India into the neighbourliood of Sydney 
and from this source spread northwards with the distribution oC 
cattle.” 

With regard to the probable vector the authors conclmlc that it is 
unlikely to be Stomoxys or mosquitoes but that it is probably some 
tabanid ; the distribution of onchocerciasis seems to correBpond with 
the prevalence of tabanids. Details regarding infested cattle on Milsoii 
Island conclude the paper. 

VAX Saceghem. Dermatose et gale d6mode0t!qiiedesbov!#s. [Derma¬ 
titis and Demodectic Mange of Bovines.V -Bull. Soc. Path. ExoL 
1917. Feb. Vol. 10. No. 2. pp. 117-120. 

The dermatitis which occurs among bovines in the tropics and 
is caused by Dermatophihs congolensis is often confused with bovine 
demodectic mange. These two skin affections are, however, easily 
distinguishable bacteriologically and clinically. 
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Demoflex foIUcnloram var. bovis is characterised by the length of 
its rostrum and ceplialotliorax, which is almost equal to that of 
the abdomen. It was first described by Gros (1845), by Faxox 
(1878) in America, and Grimm and Oehl in Germany. 

The lesions produced by the demodex in Europe are mild, but in 
South America on the other hand losses are caused on account of the 
diminution in value of the hide, 

Griffiths (1915) describes severe lesions caused by the Demodex 
ill bovines in Nyasaland. 

A large number of cases of demodectic mange were observed by the 
author in the Belgian Congo both among European and native breeds 
as well as in Indian hump-backed cattle. The disease is characterised 
by the following clinical symptoms :— 

(1) The presence of comedos from the size of pins’ heads up to 
hens’ eggs containing brownish matter, and no crusts: (2) tlie chronic 
and slowly progressive character of the disease; (3) no effect on the 
general condition; (4) young animals not affected: (5) occurreiiee 
in the dry season as well as in the rainy season in the tropics. 

The spread of the disease was prevented by regular dipping in 
arsenical baths (sodium arsenite, paraffin, soap, and water). 

Dermatoflvihs eongolensis, the cause of tropical dermatitis in bovines, 
is a filamentous bacterium and appears in two forms (1) straight or 
curved filaments, sometimes branched and containing fine granules, 
(2) isolated cocci. 

The disease is identified clinically by the following characters 
(1) the formation of crusts, the hairs over which are erect; (2) rapid 
spread over the animal; (3) complications which may bring about 
death; (4) young animals and adults affected to the same degree : 
(5) a seasonal affection which is only seen in the acute form during 
the rainy season. The specific treatment for this disease consists 
in the application of an ointment made of 5 per cent, carbolic acid 
in vaseline. 

The two diseases may exist at the same time on one animal 

Habwen (S.) & Bruce (E. A.). Anaphylaxis in Cattle and Sheep, 
produced by the Larvae of Hy'poderma bovis^ H, lineatmi and 
Oestrus avis. — Jl, Amer, VeL Med, Assoc, 1917, Apr. VoL 4. 
No. 1. pp. 16-44. With 16 figs. 

The results of numerous interesting experiments described in this 
paper are briefly summarised by the authors as follows:— 

“ Anaphylaxis has been reproduced in cattle, sheep, and small animals, 
with extracts of the larval foinis of E, Imeat'um, //, boris, and Oestrus oris. 
The ' acute and chronic ^ forms have been reinudueed, coinciding 
with Eichet’s definition. 

“ The reactions can be induced by crushing and returning an extract 
of an animal’s own larvae into the" jugular, showing that larvae living 
In the animals make them receptive. 

Natural cases of anaphylaxis are described where no injection had 
been given, and wiiere injury had ruptured the larvae subcutaneously, 
liberating their contents in sufiicient quantity to produce shock. 

‘'A paper by Eies is review^ed in which the author ascribed the causi* 
•of infectious anaemia as being due to OmtropMlus ap.: it seems probable 
that he was dealing with reactions such as We describe. 

“Animals wliicli had recovered from the reaction were found to be 
immune for varying periods. 
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“The symptoms in ‘ acnteT anaphylaxis were iminediato ; the first 
noticeable sign being an extremely tired looh, siiceeecleci ^almost 
immediately by salivatioin tears and defaeeation, then by signs of 
asphyxia^ and' death. In the * chi'onic ’ form the syiiipioins wexe a, 
little less rapid and not so severej in addition^ there were e^leiinm 
especially of the eyelids and aims, and marked irritation of the skin. 

“ Small animals were sensitized with warble extracts and showed 
signs of anaphylaxis following the second injection.^ 

Eye and other local reactions were obtained with extracts appliecl 
to the nincons membranes. In cattle, the reaction was specific for extracts 
of Hypoderma^ and in a horse for Gastrophilus, 

“ It would appear probable that similar reactions will be obtained 
in other animals with their own parasites.” 

Eobhain (J.) & Bequaert (J.). Mat^rlaux pour une Etude Mouogra- 
phiQue de DIpteres parasites de fAfrique. Deuxfeiue partie, 
B6vlsion des Oestrinae du Contipeut Afriealn.—Et/H. Set, France 
€t Belgique, 1916. Nov. 25. Vol. 60. Nos. 1-2. pp. 53-165. 
With 29 figs. &1 plate. [Reprinted from Bev, App» Entmi. 1917. 
Apr. Vol. 5. Sex. B. Pt. 4. pp. 49-50.] 

“ This paper deals with the sub-family Oestrinae, which, in the 
authors’ opinion, docs not correspond entirely with the intestinal 
Oestridae of Braner. They exclude the genus Aulaeepjiaku Macq., of 
which the larval stages are unknown and which appears to be more 
closely allied to Trixa, B, B., as well as Cephemmyiai Latr., and 
Pliaryngofnyia, Schin., which they place, as does Girschner, in the 
CaEiphoiinae. The chief characters of the larva at the third insiajv 
the pupa and the imago of the Oestrinae are given. On these characters 
this sub-family would include only the genera Oestrus, L., CepkaUpsis^ 
Towns,, MMnoesims, Br., KirJcioestrus, R. and B., and GedoelsUa, E. ap<l 
B. The authors consider a classification based on the characteristics 
of the larvae can be only a provisional one and is justified only where 
the adult insect is unknown. These genera form a homogeneouB group 
and might reasonably be treated as sub-genera of a single genus Oestrus^ 
L. The distribution of the spines in the larvae at the third inatar arc 
not considered to have more than a minor valu(='. in classification, as 
they are probably very variable in different individuals at the same 
stage in any given species. 

“'The larvae of the Oestrinae are parasitic in the sinuses of the boms 
of the skull of various wild and domestic mammals and have been imd. 
with accidentally in man. In the latter case they never attain tlnn'r 
full development and, when present, ai’e ixsually localised in the- eyes, 
in which they cause conjunctivitis. Since the cavities of the skull 
communicate- with each other and also with the throat, these larvax^ 
Biay occur in^ the pharynx and larynx, and have even been found in 
sheep in the biteoation of the trachea down to the large bronchial tubes. 
This often ^occurs after the death of the host, but probably never doc^s 
so in the living animal. In antelopes several larvae of dilferoni. 8pc».cit*R 
are usually found at the same time. The larvae of Oestrus^ GedceMia, 
and Kirhioestms are found only among the hollow-horned ruminants, 
those of Mhimesirm among the eqnines, pigs and liippopotamus, wdnh* 
those of Ceplicdopsis are peculiar to the camels. Information as to the 
different species and their respective hosts is given in detail in a table. 

“ The mode of nutrition of these larvae is not well known, but it is 
to be supposed that they feed on the mticus of the passages in which 
they are found. The importance of breeding them is emphasised, though 
hitherto all attempts to rear them to the adult stage in captivity have 
failed. The adult files will not feed or pair in captivity. 

An account is given of the organism, IlerpetomMm oestrorum, whi<*h 
parasitises these larvae. Six larvae of BMnoestms nivarleth R, and B., 
taken from the same individual of Potawmehoerm pmnm, L„ were all 
parasitised by a fiagellate closely resembling and perhaps identical with 
this. 
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“ A key to tiae genera of the Oestrinac is given and descriptions witli 
discussions on synonymy, liosts, and geographical distribution of the 
following species: —Ceplialopsus titillator^ Clarke, Oestrus oms, L., 
O. auTeoargentatm, B, and B., and O. variolosus, Lw., 0. maodonaldi, Ged., 
Mhinoestfus nivarleii, R. and B,, jK. hippopotami, G-riinb., M. purpurem, 
Brauer, M. pJimochoeri, R. and B., Gedoelstia eristata, R. and B., 
Kirkioestrus surcoufi, Ged., K. hlanchardi and K, minutus, R. and B. 

'‘A bibliography of 46 works is given.’’ 

PiOT (J. B.)« Malaiie des Tiqiies. Traltement prfiventlf et curatif 
pour FEgypte*— Bull. Union Agriculteurs d^Egypte. 1916, Nov®- 
Dec. Vol. 14. No. 117. pp, 86-88. [Reprinted from Rev. App. 
Eniom. 1917. Apr. Vol. 5. Ser. B. Pt. 4. pp. 51-52.] 

Cattle in Egypt, if left untended, frequently become entirely covered 
with ticks. It has been proved that infection in the tick is hereditary 
and that the piroplasm occurs in the salivary glands of the larvae, which 
can therefore direody inoculate the host. Piroplasmosis in cattle may 
be acute or chronic, the acute form being often responsible for a mortality 
as high as 80 per cent. The only curative treatment which the author 
has found to give complete satisfaction, other than quinine and trypanblue, 
is arrhdnal; a hypodermic injection of one dose of one gramme is 
generally sufficient to allay the fever. This treatment to be efeotual 
must be given as soon as the symptoms of the disease appear. Preventive 
measures should he directed against cattle sheds as well as against the 
cattle themselves. The earthen flooring should be frequently renewed 
and all cracks and crevices which could form a shelter for the female 
tick during oviposition should be filled up. A coat of quicklime should 
be given occasionally to the wall supporting the manger. Each animal 
should be thoroughly curry-combed, which is a far more eflecmve method 
of removing all Muds of parasites than the use of any drug. By these 
simple means, the Administration have succeeded in reducing the cases 
of disease among their cattle to a minimum.” 


Pletoheb (T* Bainbrigge). Report of the Imperial Pathological 
Eutomologist— Rept. Agric. Res. Inst & Cdl. Pusa, 1915-1916^ 
Calcutta. 1916. pp. 78-84. [Reprinted from Rev. App. Entom. 
1917. Mar. Vol. 5. Ser. B. Pt. 3. pp. 38-39.] 

Observations have been continued on the life-histories of various 
Tabahidae occurring at Pusa. Notes are given on the life-histories of 
Tahemms nemocallosus, the larvae of which are not, apparently, cannibals ; 
T. which is parasitised by a small Chalcidid, and has three 

broods animalty ; T. striatus, which also has three broods ; T. sanguimm ; 
T. Mlufis; Vhrysops stimulcms, of which the larvae feed on dead 
earthworms and are probably also cannibals; the larvae of Gasiroxides 
ater wers found in hollows in tree-tranks. 

“ An account is given of transmission experiments with biting flies 
in the zone where suira is prevalent. Tahanm cdUmedius and T. stnatus 
were found capable of transmitting the surra organism, not only by an 
interrupted feeding, but also by complete feeding. T. alUmedim -wm 
proved to transmit surra 24 hours after feeding on an infected animal, 
but it failed to transmit disease after a longer interval. T. striatm, 
however, was found capable of transmitting surra (in one experiment 
with two flies) as long as 72 hours after feeding on an infected host. 
Smaller species, such as a Tahanus near virgo, were tried, but were not 
found to transmit disease. Ctenoeephedus felis and dog and cattle fleas 
were also found incapable of transmitting surra. PMlaematomyia insignis 
is only capable of transmitting surra in the case of an immediate, 
interrupted feeding, the maximum interval, between leaving an infected 
host and commencing to feed on a previously uninfected animal, for 
which positive results were obtained, being only seven minutes, although 
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positive results were obtained by direct inooiilaiion of jibd()ioiiiai eoiiteiits 
of infected flies as long* as 28 Ixoiirs after feeding (ui a surra-infected 
aiiiniaL 

“ Surra is not transmitted heivditarily to the progeny cd’ infeeie<l 
females of Tabmviis striahtSj T, albhuedius, or Fh ilnenHitomyifi 
vnsignis, , , 2’ 

“ Many maggots causing myiasLs in domestic aniituds liave betai 
received and tlie flies bred out from tliem.” 

“ Among tiie ticks received, OrnitJiodoros sarlgnyi ^ was under 
observation iliroiigliont tlic year. A species identical with, or mair, 
O. laliormsis was "received from Agra, Both wen^ fe<l on goats.” 

Bouet (6.) & Roubaub (E.). Repartition des Glossines 4 la Cdte 
d'Ivoire. [Distribution of Glossina in the Ivory Coast.]— Btdl. 
Soc, Path. Exot. 1917. Jan. Vol 10. No. 1. pp. 37-39. 

Ill a former publication Bouet (1907) gave a few indications on 
this subject but he now admits that he was mistaken in identifying 
G. morsitans in the Ivory Coast. The true morsitans does not appear 
to exist in this colony and the species was in reality the nearly related 
G. longipalpis. The following is the distribution of the various 
species in the light of the authors’ present knowledge. 

From the coast up to latitude 6® N. G. palpalis and Glossina of 
tlie/i/sm group predominate. Between 5° 3f^' and 5° 50' is the only 
part of the fly belt where G. pallicem can be found and this pai’t 
also contains almost all the medicornm and nigrofasea types 
identifiable in the colony. 

Towards 20' a belt containing G. longipalpis commences and 
this extends and becomes absolutely predominant throughout the 
hinterland of the Ivory Coast np to the tenth degree, forming in 
connection with similar belts of the Gold (‘oast and of Togoland a 
large invaded tract between the coast and the Sudanese regiotu 
Towards the eighth degree G. tuchinoides appears and ])rcdomiiiat;eH 
across the northern part of the colony. 

Working northwards from the coast there are thus four priiKsipal 
Glossina belts, viz., a palpalis and Jusm ])elt, a pallivera beJis a 
longipalpis belt, and a tachmoides belt. 

Jack (Rupert W.). Tsetse Fly Investigations, Sebiingwe, Aiigust-Sep- 
tember, 1916 ,—Report to DireHor of Agrwidfim\ Btdishurg^ 
Rhodesia. British South Africa Company^ I)at(xl 23rd, tic'pteiii" 
ber 1916. [MS. Report received in Colonial Officii, November: 
27, 1916.] 

The author journeyed in a south-westerly direction from Salisbury 
towards the Gwai River observing the extension of the area ififeHt 4 id 
with tsetse especially along the water-courses traversed. It was 
found that the fly had spread rapidly in certain parts of the district, 
especially at the south-western corner of the big tty belt wh(u:e the 
fly has advanced in a southerly direction from the Mzola to the Kana 
River, and in a westerly direction to the Shangani River, Ul, along 
the two confluent water-courses rimning into a stream which niUH 
in a north-westerly direction into^ the Zambesi. The area around 
the confluence of these streams is not yet infested. The author 
believes that tsetse was carried down southwards from the upper 
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streanij which is clriedi up in the dry season, to the lower one by means 
of large bands of game moving dovm to the latter stream in the evening 
to drink. A further spread southwards towards the Gwai River is 
anticipated. A large increase in the number of fly is reported at the 
head waters of the Mzola River, and extensions of the infested areas 
are noted in the neighbourhood of the Sengwe and Sasaine Rivers. 

In the course of observations on Meare’s Farm (Sikombella River), 
evidence was obtained in support of Yorke’s theory that tiypanosomes 
of the T, pecorum type are capable of being transmitted from an 
infected to a healthy ox by some agency apart from tsetse fly. The 
oxen which had survived after visiting a known fly belt hi October 
died in December following their return, and in the meantime 
transmitted the disease to twelve other oxen on the farm. In March 
five oxen again journeyed over a distance of 80 miles to another fly 
belt and on their return over 20 cattle contracted the disease on the 
farm. No tsetse fly could be found on the farm and the fly has not 
hitherto been discovered within a radius of 30 miles of the farm. 

Experiments upon the effect of the exclusion of game upon try¬ 
panosomiasis are suggested and for this purpose the necessary 
arrangements are enumerated that would have to be made at Sipani 
Vlei, an area which from its limited extent, intense infestation, and 
isolated position in the dry season, is admirably suited for an 
experiment.” 

Robertson (Muriel). Report upon the Present Conditions of the 

Siroko Valley, Mount Elgon. Dated 21st January 1914.—19 pp. 

With 1 map. [MS. Colonial OjB&ce Report.] 

The area investigated as to the distribution of Glossim 'palpalis from 
17th November to 31st December, 1913 consisted of a number of 
valleys and water courses taking their origin from the eastern slopes 
of a short rugged ridge of mountains, the highest point of which is 
Mount Elgon, situated on the border between the Uganda Protectorate 
and British East Africa. The main stream—the Siroko River—takes 
its origin from the south-eastern slopes of the mountain, then runs in a 
northerly direction for a distance of over 30 miles, and becomes lost 
in marshy swamps. This river and two other small rivers which run 
together eastwards into it a few miles from its source are fringed with 
irregular, short, narrow stiij)s of forest in which moderate numbers of 
tsetse were discovered; the fly was not however found at the upper 
parts of these rivers although the vegetation in many places appeared 
well adapted to harbour tsetse. No tsetse was found on the banks of 
the rivers originating to the north of the last-named rivers, nor in the 
marshes into which they emptied themselves. The main valley is 
continuous to the west with the great Kumi plain and is isolated 
from other fly areas. The distribution of the fly in the valley is 
indicated on the accompanying map. 

1,004 flies were fed on two healthy dogs and one healthy goat with 
negative results. Dissections of the flies subseq[uently showed the 
presence of flagellates in the gut of 24; flagellates were also found in 
the proboscis of one of these but they were not attached and were few 
in number. These organisms were of the T. grayi type and this type 
of flagellate forms no part of the life-cycle of any of the pathogenic 
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group of mammalian trypanosomes; ” they were most probably 
derived from the crocodiles which are very numerous in all these 
valleys. Nine inoculations were made into healthy dogs, of the blood 
of buck shot in the valley with negative results. 

No case of sleeping sickness or of cattle trypanosomiasis has yet 
been reported in the valley and the author’s observations indicate 
that the mammalian group of trypanosomes has not yet arrived 
in the Siroko Valley fly-belts.” 

The valley is at present administered as a closed area in so far as 
the cultivation of the land and the building of permanent huts is 
■concerned, but there is no attempt to exclude people entering the 
valley for hunting, fishing, etc. 

The author points out that “ an area opened under proper regu¬ 
lation achieves a more satisfactory level of safety than a similar area 
inefficiently closed.” Moreover in this case the extent of the area to 
be cleared is not excessive nor is the clearing of a very difficult type. 
Measures are then suggested for repopulating the district. The most 
economical and efficient method of dealing with the conditions consists 
in ‘‘ the temporary imposition of restrictions of intercourse and the 
gradual but complete clearing of the area by the population settled.” 
There are already in existence schemes for the control of plague and 
ot rinderpest and these might be adapted respectively to prevent the 
introduction of human and animal trypanosomiases. 

The land in this district is for the most part very fertile and is much 
needed to relieve the congested population of other districts. 

In the second part of the report Miss Robertson details points 
concerning the safe opening and administration of the district 


MYCOTIC DISEASES, 

Epizootic lymphanoitis. 

Velu (H.). La lymphangite ^pizootique; symptomatologies 

300 observations personnelles. [EpizooticLymphangitis; Sympto¬ 
matology according to 300 Personal Observations.]— 8oc. 
Cent. Med. Vet, 1917. Mar. 1. Rec, de Med, Vet, 1917. 
Mar. 30. Vol 92. No. 6. pp. 99-104. 

Epizootic lymphangitis is at present considered to be a disease 
of the lymphatics and mucous membranes, characterised always 
and exclusively by the presence of birds and cording of the lymphatics.” 
This, however, does not correspond with the author’s experience 
and he thus classifies the disease into two varieties, viz,, (1) an 
atypical lymphangitis which remains localised in the inoculation 
wound, and (2) a typical lymphangitis which is manifested by 
cutaneous lesions (cording and buds) and sometimes by ulcers on 
the mucous membranes. 

Atypical lymphangitis. The most striking characters of the lesions 
are, resistance to cicatrisation and the formation of fistulae without 
apparent cause. Very often the original fistula formed becomes 
constricted and small buds appear around it which later discharge 
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and give rise to new fistulae often communicating with the original 
one. One finds on examination of these fistulae that they terminate 
in serious lesions—necrosis of bone, ligaments, or connective tissue 
—^wMch account for their persistence and the abundant suppuration. 
The nature of this variety of the disease has hitherto been overlooked 
by practitioners as, owing to the favourable results following surgical 
operation, the lesions were supposed to be due to ordinary causes. 
Microscopic examination, however, invariably reveals the true nature 
of the disease and enables one to employ a specific treatment. 

The various forms of this atypical lymphangitis observed by the 
author were as follow^s :—(a) simple shallow ulcers, of frequent 
occurrence, and (b) simple fistulous wounds, both occurring as 
complications of ordinary wounds ; (c) a testicular lesion, as observed 
by Teppaz in the course of typical lymphangitis, was observed by 
the author in five cases of this atypical kind; (d) osseous lesions, 
observed 17 times; (e) conjunctival ulcers, observed in six cases, 
bi-lateral, .and resembling summer sores in appearance; (f) crypto- 
coccic phlebitis (one case) ; (g) cutaneous form (two cases) resembling 
contagious pustular dermatitis in appearance; these cases were 
characterised by the appearance of a small number of buds 
disseminated over the body and limbs and not united by visible 
lymphatic vessels. 

Typical lymphangitis. In this form the resistance of the tissues 
apparently becomes broken down and invasion of the lymphatic vessels 
takes place from the original w^ound after an interval which may vary 
from a fortnight to six months according to the aathor’s observations. 
This form is generally cutaneous, but it often afiects the mucous 
membranes as a complication, following generalisation, or auto- 
inoculation. 

The cutaneous form may be observed anywhere on the body and 
the course of the disease is always the same. From the original 
cicatrised or uncicatrised wound very prominent cords are seen along 
the lymphatic vessels making their way towards the nearest 
superficial lymphatic gland. Small intradermic swellings of variable 
size appear along their course giving them a beaded appearance. 
These swellings become extremely sensitive and the pain often causes 
great alterations in the temperament of the animal. The swellings 
after a very variable interval become converted into small abscesses 
and burst, the smallest discharging a greyish-red liquid which is 
sticky and can be easily spread out, and the largest abscesses discharging 
a laudable pus which is of a creamy, thick, mucous appearance, is not 
sticky and is spread out with difficulty. The very large deep-seated 
abscesses give rise to a less homogeneous, more serous-lookiiig, pus. 

After puncture the pus changes in character and each bud becomes 
an irregularly shaped protruding ulcer showing no tendency to 
cicatrisation and oozing a clear liquid from its surface. The 
inflammation of the lymphatic vessels disappears eventually leaving 
only the ulcerated buds and sometimes complications in the lymphatic 
glands, which may attain a considerable size, suppurate and become 
perforated with fistulae, discharging a pus extremely rich in 
cryptocoeci. 

Lesions on the mucous membranes.—These most often appear as 
final complications in cases of generalised lymphangitis and according 
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to tlie seats affected tliey assume very varied characters. On the 
lips and on the external wings of the nostril one finds small papules 
which may "be mistaken for horse pox papules. After a few days 
these papules become transformed into pustules and ulcej’ate, small 
raised iimbilicated ulcers remaining which discharge a colourless 
oily liquid. From the internal canthus of tlie eye a chain of small 
ulcers was observed in some cases to tun up and down the head 
giving an appearance very similar to that of summer sores. On the 
conjunctiva, j)i'^^'utary mucous membrane, and borders of the lips 
are sometimes seen ulcers which may, at first sight, be niistahen for 
those of acute glanders. The ulcer, however, is different in that 
its base protrudes and forms a prominence from 1 to 2 mm. in 
thickness on the mucous membrane. The ulcer is siirroimdecl by a 
lightly coloured zone and it shows no tendency to cicatrisation. The 
ulcers sometimes become confluent and then give rise to a dull-white 
granulating mass. This condition leads to a painful swelling, and 
sometimes suppuration, of the submaxillaiy gland. 

Boquet (A.) & Neghe (L.). Sur !a culture du parasite de la lymptian* 
gite §pi250otique« [Cultivation of the Causal Organism of Epizootic 
Lymphangitis.]— Soc. Path. Exot. 1917. Apr. Vol. 10. 
No. 4, pp. 274-276. 

In preceding communications the authors claimed to have observed 
the development of the above organism in mycelial form in the water 
of condensation of various media. The medium which they now state 
to be the most favourable for growth consists of a filtered decoction 
of dried horse dung in water (400 grammes per 2 litres) containing 
1 per cent, peptone, 1-8 per cent, agar, and 4 per cent, glucose. When 
pus taken from an unopened abscess is sown on this medium and 
incubated^ at 24° to 26° C, the cryptococci are found after 18 to 24 
hours to increase in size and become rounded and granular. After 
48 hours the rounded forms are filled with oily drops and throw out 
filaments which become segmented and attain a length of from 75 to 
100/L Although there was no visible growth die organism grow 
niore ra])idly and much more abundantly than on the other nuMlia, 
formerly tried. Sub-cultures were, however, not obtainaJ>lc <m (his 
medium and the growth of the mycelium in the original tube stoprn^d 
after from 1 5 to 20 days. 

It appeared that these failurcwS might be due to the abvSGUce of pus 
in the sub-cultures and in order to make the conditions analogous 
to those on the original medium the authors smeared the surface of 
the horse-dung agar with a sterilised maceration of the lymphatic 
glands of a horse. Six weeks after inoculation a few very small 
colonies were observed, which increased slowly in size during the 
following fortnight both in the case of^ a primary culture and a first 
sub-culture. The colonies were spherical, projecting, wrinkled, and 
greyish, and became more and more adherent to the surface of the 
medium; the largest was about the size of a pin’s head. The colonies 
were foimd to be composed of a tangled mass of mycelial fiJaments, 
granular in appearance, and often deformed by chlainydosporos. 
At the extremities and on the walls of these filaments large rounded 
or oval cells were formed by a process of budding. The bud gradually 
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became more and more constricted at its base and was then attacbed 
by a short narrow stalk to the mother cell before it finally became 
detached. These free double-walled cells then contained three or four 
elements identical with the cryptococci found in pus. These elements 
were so rare that the authors could not identify them by the usuaJ 
staining methods, but morphologically they presented all the 
characters of the asci of ascospores. 

The authors conclude that if these results are Terified the causal 
organism of epizootic lymphangitis belongs to the genus Endomyces. 


BACTEEIAL DISEASE. 

Mason (E. E.). Tuberculosis in Camels.—JL Comp. Path. & Therap. 

1917. Mar. VoL 30. Pt. 1. pp. 80-84. 

Tuberculosis appears to be very rare in camels living under 
normal or natural conditions in all countries except Egypt.’’ Isolated 
cases have been recorded by Lingard (1905) and Leese (1908) in 
India, by Archibald (1910) in the Soudan, and also in Algeria. 

In Egypt, however, since the first case was reported by Littlewood 
(1888), numerous cases have been recorded and the proportion of 
camels found affected at the Cairo abattoir, where during recent 
years up to about 2,000 camels are on an average slaughtered yearly 
for human food, varied from 1*63 to 5‘4 per cent, in various years. 
The higher percentages have been noted since the war, when Egyptian 
camels only were slaughtered and no S 3 u:ian and Arabian camels, 
which previously were never found affected, were brought in. 

The characters of the bacillus on culture and inoculation into 
small animals indicated that it is invariably of the bovine type. 
The source of the disease in camels can be easily traced to the custom 
of the fellaheen of keeping camels in close association with cattle. 

All the evidence collected within the last six years tends to show 
that tuberculosis is not par excellence a disease of camels, but that 
infection takes place primarily from cattle.” 

The usual method of infection appears to be undoubtedly by 
inhalation and the lungs are invariably infected. Under ordinary 
conditions when diet is liberal and work moderate the disease runs 
a very chronic but progressive course. Under adverse conditions 
such as continuous transport work in the desert, rapid emaciation 
sets in with continuous fever, a profuse glairy discharge from the 
nostrils, pleurisy or peritonitis, and a firm swelling of the superficial 
lymphatic glands. 

On post-mortem examination one finds that the lungs and 
bronchial glands are invariably infected; '"grapes” are frequently 
seen on the pleura; the parietal pleura frequently escapes infection; 
the lesions in the lung may take the form of discrete miliary tubercles 
or a whole lobe may become consolidated and filled with caseous 
matter and fibrous tissue. There is a marked tendency towards 
the formation of fibrous tissue. The disease not infrequently 
produces pericarditis and peritonitis while lesions are not uncommonly 

( 0368 ) 
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also found in the liver, spleen, kidneys, and on the mucous surface 
of the trachea. Generalisation takes place in about 7 per cent 
of cases. 

The lesions show the usual histology of tuberculous lesions with 
the exception that giant cells are rare. Tubercle bacilli are fairly 
easily discoverable. Calcification in a fine granular form sets in 
early. 

The tuberculin test may be successfully employed. In connection 
with this test the author gives the following figures concerning the 
normal temperature of healthy camels at rest:— 

“ Extreme variation between early morning and late afternoon, from 
C. F.) to nSUF ('. (101*(F F.). 

At 6 a.m., :jr>^ 0. P.) to 37*5° C. (99*6° P.); usual temperature 

30-2° (97^ P.). 

“ At 6 p.m., 37*4° C. (09*2^ F.) to 38*6° C. (101*6° P.). 

‘‘A temperature over 37*5° 0- (99*6° F.) at 9 a.m. is abnormal, 

'' xi temperature over 38*7°* C. (102° F.) at 6 p.m. is abnormal.” 


DISEASES DUE TO FILTERABLE VIRUSES, 

(a) Rabies. 

Koneabi (Daniel). Die Vererbung der Immimltat gegen Lyssa. Dritte 
Mitteiiung. [Heredity of Rabies Immunity. Third Report.]— 
Cent. /. Bali. 1, Abt. Orig. 1917. Jan. 30. Vol. 79. No. 2. 

pp. 80-^2. 

—. Die Vererbung der Wat. Vierte Mitteilung. [Heredity of Rabies. 
Fourth Report.]— Ibid. pp. 82-84. 

In a former series of seven investigations Konradi demonstrated 
that immunity towards rabies was transmissible from the mother to 
the foetus [see this Bulletin, Vol. 2, No. 2, p. 94, and Vol 4, No. 2, 
p. 62] and that this hereditary immunity is manifested only by the 
first generation and lasted ten months or longer. 

Experiment 8. A bitch was immunised (3G3-1912) by moans of a 
virus which had been submitted to a series of passages through a 
frog and through fifteen guinea-pigs successively ; 2 grammes of tlie 
brain of the last guinea-pig were emulsified and injected under the 
skin of the bitch. The bitch subsequently showed no symptoms;, 
but a guinea-pig inoculated sub-duraUy with this emulsion died in 
52 days of typical rabies. 

One hundred and ninety-five days (14-11-1912) after the inoculation 
the bitch gave birth to six pups, two of which remained alive. 

One of the pups when nearly a year old (8-11-1913), was inoculated 
into the muscles of the back alongside the spinal cord with a dose of 
1 c.c. of street ” virus. The dog remained alive and showed no 
.symptoms of disease for one year. However, control animals, one 
dog and one guinea-pig, died after 26 days, and a rabbit inoculated 
sub-duxaHy died after 20 days, of rabies. 

The second pup was inoculated in the same way at the age of 2 
years (13-11-1914) with the virus of human rabies. Twenty-four 
days afterwards (7-12-1914) it died of ’typical rabies. The mothers 
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immunity was of still shorter duration as the bitch died subsequent 
to a test inoculation performed ten months (11-3-1913) after 
immunisation. 

Experiment 9. A bitch was immunised (13-2-1914) with a virus 
which had passed successively through a series of eighteen rabbits, 
then through a fowl, and finally through a guinea-pig. The fowl 
died in 59 days after sub-dural inoculation and the guinea-pig in 94 days. 
The bitch was injected subcutaneously with 2 grammes of cord and 
subsequently showed no symptoms, but two control guinea-pigs injected 
sub-durally died in 20 and 22 days, respectively, of typical rabies. 

In order to confer a still greater immunity the bitch was again 
inoculated (16-4-1914) with 2 grammes of cord containing virus which 
had successively passed through a fowl and through four guinea-pigs. 
This inoculation w^as also well stood, but a control guinea-pig died in 
20 days of rabies. 

The bitch had a litter of three pups (30-7-1914) of which two remained 
alive for observation. At the age of 1 year 8 months and 25 days (632 
days) (24-4-1916), the two pups were simultaneously inoculated into the 
muscles of the back with “ street ” virus. Six months later they 
were still alive and well, but control ardmals inoculated in the same 
manner, viz., one rabbit and one dog, died after 20 and 39 days, 
respectively, of typical rabies. 

The mother in this experiment also showed a shorter immunity, for 
it died of rabies after an earlier inoculation (11-12-1914). 

The immunity of the two pups thus lasted for at least 632 days, 
which is much longer than Ehrlich and his successors accepted as a 
certain proof. 

Experiment 10. A bitch was inoculated subcutaneously with an 
emulsion made from 24 grammes of cord containing virus obtained after 
57 successive passages. The virus was kept for five days in carbol- 
glycerine with a view to attenuation, but when tested on a guinea-pig 
and a rabbit no weakening was found in reality to have taken place. 
On the 160th day after inoculation (4-4-1915) the bitch whelped a 
litter of four pups. These four pups died at the age of 14, 17, 30, and 
34 days, respectively, all showing Negri bodies in the central nervous 
.system and, in the case of the last two, typical symptoms of rabies. 

Experiment 11. A bitch was injected (12-1-1915) subcutaneously 
with 4 grammes of guinea-pig cord containing virus which had passed 
first through a fowl and then through a series of eleven guinea-pigs. 

Three days afterwards the mother gave birth to four pups. All 
four pups died, when 3, 16, 16, and 16 days old, respectively. Negri 
bodies were discoverable in all except the second pup that died, and 
in each case a guinea-pig inoculated into the muscles of the neck from 
the cord of a pup died of typical rabies in from 14 to 19 days. 

In this case it was thus shown that the rabies virus appears as early 
as three days in the blood of the mother. 

It is added that the mother had obtained no immunity for after a 
test inoculation on 7-4-1915 she died within 12 days of typical 
rabies. 

Experiment 12. A bitch was immunised (31-1-1915) by subcu¬ 
taneous inoculation with 3*5 gramme guinea-pig cord, the street ’’ 
virus in this case having been passed first through a fowl and then 
through a series of twelve guinea-pigs. 

(C368) cl 
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Forty-nine days after immunisation the mother aborted a well- 
developed foetus from which a guinea-pig was inoculated into the 
muscles of the neck. This guinea-pig died 15 days afterwards of 
typical rabies. The mother was inoculated twice (5-5-1915, and 
15-1-1916) subcutaneously with an emulsion of guinea-pig cord as 
above for further immunisation and was still alive in October, 1916. 

The author concludes that “from investigations made in this 
direction in the course of the last twelve years it is an established 
fact that the rabies virus is transmitted from the mother to the 
foetus.” 

(b) Rinderpest. 

Shilston (A. 'VV.). Rinderpest. Preparation of Anti-Serum.— Agric. 

Res. Inst. Pusa. Bull. No. 64. 1916. 18 pp. With 21 tables. 

1916. Calcutta. Supt. Govt. Printing. India. 

In this paper a series of experiments is summarily described 
performed with the object of raising the potency and effecting 
economies in the manufacture of anti-rinderpest serum at the 
Muktesar laboratory. 

A comparative study of the yields resulting from different methods 
of separating serum from the blood has already been described 
in this Bulletin [see Vol. 4, No. 4, p. 188. Norris, R.V.] and the 
enormous quantities issued have also been referred to [sec Vol. 5, 
No. 1, pp. 66 and 68]. 

Reference is made to the literature dealing with tliis subject. It 
appears that no accurate data have hitherto been published, and 
in the light of recent experiments in the production of other anti-sera 
it also appears that the interval between the last injection with virus 
and the first bleeding has been unnecessarily long. As the result 
of a series of observations made by Holmes the most recent method 
employed at the laboratory consisted in bleeding at 15 and 17 days’ 
intervals after injection, at the rate of 6 and 8 cc. per pound body 
weight. The method investigated by the author consisted in bleeding 
each time at the rate of 6 co. per pound of body weight at 8, 12 and 
16 days after the injection of virus. 

In the manufacture of anti-serum both hill bulls and plains 
bufialoes are employed. The latter animals are much less susceptible 
to rinderpest than hill bulls, but they were introduced by Holmes 
for the manufacture of serum as the supply of hill bulls is strictly 
limited. Hill bulls are, however, necessary for the production <)f 
virulent blood for inoculation and for routine serum testing. 

In the first experiment 10 hyper-immune serum-making hill bulls 
were selected and divided into two lots; after inoculation with virulent 
blood these were bled at the two difierent series of intervals described 
above. The yields of serum per pound body weight were noted 
at each bleeding for each animal. The mixed sera obtained at each 
bleeding were then tested on susceptible hill bulls which were 
simultaneously inoculated with O'S cc. of virulent blood. In each test 
six animals were employed and were divided into three lots, the 
doses injected m the successive lots being 27, 54 and 81 cc. of serum 
per 600 lb. bod^ weight. In addition two control animals were 
inoculated with virulent blood only in each test, and bled to death 
for virulent blood at the height of the attack. 
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From tliese tests it was found that:— 

“ (1) The rinderpest antibodies were present in the serum of hyper- 
immune animals in fail amount eight days after the injection of virhieiit 
blood, 

“ (2) At the second bleeding on the 12th day the antibodies were still 
present in sufficient qaantity for 27 cc. per 600 lb. body weight to pro¬ 
tect hill balls against the injection of viriilent blood, which is equal to 1*5 
cc. per 600 Ib. in the case of plains animals. 

“ (3) The seram from a third bleeding four days later was still 
protective in doses of 54 cc. for hill balls or 3 cc. for plains balls per 600 lb, 
body weight. 

(4) The seram from a first bleeding 15 days after the injection of 
virulent blood was fully protective in doses of 27 oc. for hill balls or 1*5 cc. 
for plains balls, bat at a second bleeding on the seventeenth day the 
potency had fallen so that 54 cc. per 600 lb. body weight were required 
to give full protection to hill balls.” 

In the second experiment the value of the mixed serum obtained 
from three bleedings on the eighth, twelfth and sixteenth day after 
injection was compared with that of mixed serum from two bleedings 
taken on the fifteenth and seventeenth days. The procedure was the 
same as before. It was found that both lots of serum were protective 
in doses of 27 cc. for hill bulls or 1*5 cc. for plains animals per 600 lb. 
body weight, but that the three bleedings ” serum gave a 
distinctly better test. 

In the third experiment the animals bled at the two series of 
intervals described above were inoculated with rinderpest virus at 
an interval of 12 days from the last bleeding; the two lots of 
animals were then bled as before and the mixed serum from each lot 
was compared. It was found that neither of the mixed sera in this 
experiment gave as good results as the sera of the second experiment. 

The difference was, however, not sufficiently marked to draw any 
definite conclusions as to the greater production of anti-bodies having 
occurred in the animals previously hied three times than in those 
only bled twice.” 

In the fourth experiment it was decided to compare the “ three 
bleedings ” and two bleedings ” systems on a large scale, testing 
the two methods on hill bulls and buffaloes separately. 64 hill bulls 
and 18 buffaloes were thus employed in the first system and 103 
hill bulls and 58 buffaloes in the second system. The yields of serum 
per pound hodj weight were noted as before and the mixed sera 
from each bleeding of hill bulls and of buffaloes were tested on sus¬ 
ceptible HU bulls. The conclusions were as follows :— 

“ (1) The mixed sera obtained by both the 3-bleedmgs and 2-bleediiigs 
methods from MU bulls and buffaloes were protective in doses of 27 cc. 
for hiU bulls or 1*5 cc. for plains animals per 6001b. body weight; this 
is less than one-third of the standard dose issued. 

(2) The mixed sera obtained from hill buUs by the two methods 
were of about equal value according to the tests. 

(3) The mixed serum obtained from buffaloes by the Sffileedings 
method was markedly stronger than that obtained by the 2-bleedings 
method and would probably protect in even smaller doses than 1*5 cc. 
per 600 lb. body weight in plains animals.” 

The author next gives a summary of the records of the body weights 
of the animals, the amounts of blood taken and yields of serum at 
each bleeding in experiments 2 and 3. A comparison of the figures 
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for tlie ''tliiee bleedings” and "Hwo bleedings” inetbod in tMs 
obsexvation showed:— 

“ (1) An increased yield of serum after eacli injection of 2*81 tn*-. per 
lb. body weight by the former method (0*0 ce.) as against the lattco* 
(0*70 cc.); this means a total increased yield of 41*4 per cent. 

(2) An increased percentage yield of serum from the*- !)1 o(hI taken 
of 5*3 per cent, by three bleedings (54*5 per cent.)p>ver that from two 
bleedings (49*2 per cent.), the proportion of serum increasing with eac‘}i 
successive bleeding of a series.*” 

These results were confirmed by the yields of serum obtained in 
the experiment conducted on a large scale (Experiment 4). 

[It appears that the author draws rather far-reaching conclusions 
from the results of titration experiments in which a comparatively 
small number of animals were used. The very small dose (1| cc. 
per 600 lb. body weight) of serum calculated to be sufficient for 
immunising plains animals rather inclines one to think that a large 
proportion of these animals must possess a high degree of natural 
immunity towards rinderpest and that thus the small proportion of 
losses in an outbreak dealt with would not be altogether attributable 
to the use of the serum ; this statement does not, however, minimise 
the value of the experiments performed with the object the author 
had in view,—E d.] 

VON OsTEBTAG (R.)- Ueber Rinderpest. Bin Beitrag zum Stande und 
2 iir Bekampfung der Tierseuehen in Deutsch-Ostafrika. [Rinder¬ 
pest. A Contribution on the Incidence and Eradication of Animal 
Diseases in G-erman East Africa.]— Zeitschr.f, Infekiionsk. pamsiL 
Krankh. u. Hyg. der Haustiere, 1916. Sept. Vol 18. No, L 
pp, 1-48. (Continued from VoL 17).* 

(4) Symptoms and post-mortem appearances, —Under this heading, 
which covers half the present paper, Ostertag details at great 
length the appearances presented in rinderpest-affected animals in 
outbreaks in various districts. These were furnished in official 
reports in 1912 and 1913 by the Government Veterinary Burgeons 
(Manlectner, Lichtenheld, MunchoEvSano and Wox.eel), and they 
are also largely the result of the author’s own observations, Altiiough 
they contain nothing really new, the conclusions arrived at from this 
careful study are reproduced as follows 

“ The results obtained by me show how varied might be the elinleai 
picture in different animals of the rinderpest raging at that, time, in 
German East Africa, and confirm th<>> truth expressed by mu'* of thi^. 
first workers on rinderpest, Lorinser, that ' the totality of tlu^ symptoms 
appertaining to rinderpest can never be established in a single affcctc‘d 
animal and scarcely in an affected herd, but is always more complete 
the greater the number of sick animals examined *; Gerlach further 
adds that neither in one ^ affected animal nor in one affected herd, but 
only in several herds of different breeds in different outbreaks, countries, 
and seasons, can the totality of the symptoms and the variations in thc>i 
pmgress of the disease be ^investigated. However, as symptoms of the 
disease in living animals which must always create a suspicion of rinderpest 
in one animal my observations point out the following- 

'^The simultaneous existence of lachrymation* and diarriioea with 
a high degree of fever at the commencement and a normal or sub*- 
normal temperature towards the end of the disease. The suspicion is 

* The publication containing the first part of this article has not yet 
been received, but an extract of it will appear when it is' obtainable^ 
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strengthened by the appearance of diphtheritic patcdics and iilecrs on 
the mucous membrane of the mouth and of reddish streaks on the mucous 
membrane of the posterior extremity of the alimentary tract. In damd 
or slaughtered animals the suspicion of rinderpest is aroused by the 
presence of croupous deposits on, or a diphtheritic iiiiianimation of, the 
iniicoiis membrane of the mouth and of the fourth stomach, of the 
solitary follicles or Peyer’s patches, or other parts of the intestiim! 
mucous membrane ; reddish streaks on the rectum or <*olon. enlargemeiii 
of the gall bladder, and a thickened condition of the gall, and all these 
changes' without any specihe lesions of the spleen and of the kidneys. 

The changes of the gall bladder and gall appear both in rinderpest 
in rierman East Africa as well as in European rinderpest—which was 
designated centuries ago as ‘ Great Gall ’ (Grossgalle) owing to tlie mc^st 
striking lesion in the gall bladder—to be the most constant sign of the 
disease. All other changes may vary but one can nevertheless by 
sufficient observation of the mucous membranes of the digestive tract 
in one or other locality (mouth, fourth stomach, small or large intestine) 
discover one or more of the si>ccific lesions of rinderpest; here one must 
have in mind that in East Coast fever similar ulcers may be found on 
the mucous membrane of the fourth stomach as in the case of rinderpest. 

The results of post-mortem examination will thus, taken in con¬ 
junction with the symptoms observed during life (laclirymation, 
diarrhoea, and at the beginning a high morning temperature), regularly 
enable one to make a certain diagnosis even in a single case, the 
correctness of which can be confirmed without any doubt by the further 
course of the disease in an outbreak. A negative blood examination 
gives further support in a single case, but a i)ositive result (showing 
piroplasms, trypanosomes) on the other hand gives no ground to exclude 
the possibility of the disease, for the piroplasm and trypanosome infection 
may be an accidental complication. This latter statement must be 
laid stress on for on the strength of a positive result, obtained by the 
exainitiation of one blood film forwarded for exaniination wrong action 
might bo taken if one overlooked the possibility of the existence of 
rinderpest and if one neglected the further examination of the affected 
herd.” 

(5) Transmission of rinderpest to other domesticated animals^ 
especially sheep and goats, —^In the European outbreaks wbick 
occurred over 60 years ago great losses were observable amongst 
sheep and goats which had been in contact with rinderpest-affected 
cattle. Great losses also occurred among them in Egypt at that 
period. Gbelaoh, however (1865), denied that serious losses could 
be caused in sheep and goats although a fever and slight symptoms 
could be set up by means of artificial inoculation. In German East 
Africa no disease appeared in sheep and goats in the course of the 
epizootic studied by the author and according to the natives none 
died in the outbreak of rinderpest which occurred in 1892, and this 
circumstance saved the Masai from starvation after their cattle bad 
been destroyed. 

Eefereiice is also made to the experiments of Koch on the 
inoculability of the virus to sheep and goats and to his suggested 
use of the sheep as a medium for transporting rinderpest virus, 
Ostertag, however, states that the facts established by Koch in 
1896 with regard to South African sheep and goats did not apply 
to German East African sheep, as the rinderpest with which Koch 
experimented was of a different character from that of German East 
Africa. Experiments carried out by Ostertag's assistants gave 
negative results as far as visible symptoms were concerned. 

The solution of the question as to whether East African sheep 
or goats could be used for eliminating piroplasms infective for bovines 
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from, tie rinderpest virus would be of great practical importance 
and moreover blood obtained from rinderpest-affected cattle loses its 
virulence in a comparatively sliort time (50 hours) and thus cap not 
be carried in vitro over long distances. Sheep and goats are in a(lciition 
more easily transported and rim less risk of spreading the iniVctioii 
during transit. 

Tests made in Mpapua showed that the rinderpest virus could, 
be carried in sheep and goats without weakening the virus and tiiis 
made it possible to obtain a reliable virus for inoculation when severely 
affected cattle from which virus could be obtained were not available. 

(6) Eradication of rmderpest .—^Immediately on the receipt of reports 
from Manluitneb and Wolfel that rinderpest had broken out the 
Government of German East Africa took steps to suppress the 
disease. The infected districts were isolated and the export of 
samli (animal fat) and hides was only allowed on condition that the 
samli was heated to at least 60® C. and the skins were thoroughly dried 
in the snn. Twelve thousand doses of serum from Cairo were at 
hand and a further 15,000 doses were obtained from Kabete, British 
East Africa. All proved effective. Two Institutes for the manufacture 
of anti-rinderpest serum were set up, one at Engare-Nanyuki and 
another at Mpapua. 

The establishment at Engare-Nanyuki erected by W5lfel is 
described at some length. This station was placed in a forest and 
native reserve on the east side of the Meru Mountains about 5,000 ft. 
high, and about 2,500 acres in extent. It was bounded on tlxe east 
by the deep Engare-Nanyuki River and on the other sides it was 
suiTounded by forest and mountains in which leopards and hyaenas 
abounded. The spread of infection by the breaking out of infected 
animals was thus prevented on all sides. In the neighbourhood of 
the station the game was killed off and the station itself was divided 
by ditches into different parts, the northern ones being used as 
pasture and quarantine land. Cattle on arrival were passed successively 
through two kraals. In the first the blood was examined 
microscopically and the unaffected animals were then driven to the 
second kraal and washed with Cooper’s dip. They were then put 
into the quarantine enclosure, A description is then given of the 
laboratory installations and animal sheds, etc. Seventy-two serum 
cattle were kept at the place during Ostertag’s stay. 

The method of immunisation was as follows:'—Two strains of 
rinderpest virus were employed. An initial immunity was produced 
by means of the ordinary double inoculation, the dose of serum 
being small so as to obtain a powerful reaction. After four weeks’ 
rest the animals each received 1,000 cc, of virulent blood and after 
a further two weeks 3,000 cc., injected subcutaneously over the 
whole body in quantities of 100 cc. After the disappearance of the 
reaction—about 14 days after the second hyper-immunisation—the 
first blood extraction period commenced and this consisted of 
six extractions, each of 3| to 4| litres according to the size of the 
animal, taken at intervals of four days. The animals were then 
given three weeks’ rest and again inoculated with 3,000 co. of virulent 
blood to be ready again in another three weeks time for a further 
blood extraction. This was repeated until the animals were no 
longer fit for serum production. 
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The virus was obtained from young heifers and calves which had 
been inoculated with from 5 to 10 cc. of virulent blood. The animals 
showed a rise of temperature in within thi’ee to five days after the 
infection and after seven to eight days the first symptoms of disease 
appeared. By means of blood and gland examination repeated daily 
during this period other diseases were eliminated and especially those 
due to P, higemimmi, P. miitcms, and Anaplasma marginale. Three days 
after the commencing rise of temperature 3 to 5 litres (calves 1 litre) 
of blood were extracted and on the fourth day a similar quantity. 
If the animal was very much exhausted it was bled to death from 
the carotid. Animals which bore repeated blood extraction were 
only completely bled on the tenth day. 

A month’s collection of serum was titrated at the same time by 
injecting a series of cattle with 10, 20, 30, and 40 cc., respectively, 
of serum together with virus and the control animal with virus only. 
The serum was mixed with per cent, carbolic acid and distributed in 
250 cc. bottles. At this place 67,000 doses of serum were manufactured 
between January and August, 1913. The average dose consisted 
of 25 cc. of serum for a medium sized animal when used for the 
double inoculation. 

As there are still districts, viz., the Urundi and Buaiida districts, 
which are free of rinderpest an endeavour was made to keep a large 
reserve of serum to cope with the possibility of outbreaks of 
rinderpest occurring in these districts. 

The establishment of a second serum station was attended with 
some difiiculties owing to the lack of suitable sites, but it was finally 
established in Mpapua and it commenced delivering serum in July, 
1913. WoLFEL was again sent to this station to superintend the 
manufacture of serum and also with the assistance of a trained staff 
to investigate some important problems, which are then detailed by 
the author, in connection with rinderpest. 

Before the manufacture of serum had attained sufficient dimensions 
the ordinary prophylactic measures were adopted, consisting in 
prohibition of movement, destruction of dead bodies, and isolation 
of affected animals. Dung was removed from the isolation kraals 
but this was not possible everywhere as some of the natives (the 
Tagago) use these for burying their dead. Great difficulties were 
encountered in carrying out the policy of isolation. The flesh of the 
diseased cattle was allowed to be eaten provided it was well cooked, 
but the transport of raw flesh was forbidden on account of the danger 
of spreading the infection. 

Koch’s gall immunisation was also attempted on a fairly large 
scale. Though not very satisfactory it was found to be capable of 
giving fairly good results provided the gall was taken when fresh 
and from an animal which died seven or eight days after the 
commencement of the illness or was killed just before death. The 
immunity was prolonged if inoculation with virulent blood was 
performed 10 days after the gall inoculation. The production of 
abscesses at the point of inoculation gained disfavour for this method 
in the eyes of the natives. 10 cc. of gall was found necessary for 
immumsing one bovine and as the gall bladder contains 600 cc. of 
gall a 'sick animal can furnish material sufficient to immunise 60 
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sick animaJs. The losses in the Bahi district amounted to 10 per 
cent and in Bugiri to 26 per cent, with this method. 

The only means for the suppression and eradication of rinderpest 
in a country like German East Africa according to Ostertag is the 
simultaneous method, that is to say, inoculation with specific serum 
and virulent blood. 

The objections raised against this method especially by the 
Bloemfontein Rinderpest Conference are referred to and on tlie 
other hand the short period of immunity conferred by seriim alone, 
as shown by Wakd’s experiments in the Philippines, etc,, is pointed 
out. 

The experiments carried out at the Veterinary College in German 
East Africa demonstrated the superiority of this method. In East 
Africa the introduction of piroplasmosis with the virus was found 
to be unimportant; as nearly all the cattle are infected with these 
organisms they have all become immune. Also, rinderpest usually 
occurs in districts where the tsetse fly is unknown or seldom found 
and, moreover, the natives are very careful in guarding their cattle 
against the tsetse fly. The results of the simultaneous inoculation 
in German East Africa fulfilled all expectations. Failure only took 
place in two instances, viz., when an imported untitrated serum 
was issued and secondly when an infected serum was used. The 
losses as a rule amounted to only 1 per cent. 

Instances are then given of outbreaks in which the beneficial 
results were easily observable. In the case of some animals transported 
to the coast for slaughter inoculation with serum alone was performed. 
As this transport in some cases took about six weeks or more Ostertag 
considers that the protection afforded was very doubtful 

Ostertag’s conclusions are as follows — 

(1) In all aflected centres all animals from a milch calf up to an 
adult ox must be thoroughly inoculated in order to ensure safety. If 
this is not done dangerous rinderpest centres art* en^afcHi with regular 
sickening of the growing young cattle. The healtliy animals must be 
treated by the simultaneous method and the aii’ccled ones wiih serum 
alone in double doses. If suffieient serum is not available gall inoculation 
can be^ resorted to with the above,-descrih^l precautions. When 
inoculation is carried out in this way the insullicdentJy immimistHl 
animals die while the lemainder are proof agaiimt a’indtu'pcst. Six weeks 
after the stamping out of the disease and after all dung has b(‘en bun an I 
the animals can be safely transported. 

“ (2) In addition to the diseased herds those in the neighbourhood 
should be inoculated and treated in the same way a,K animals in the 
affected ^districts. Calves may bo inoculated with pure viiua.^ As soon 
as sufficient serum is available the susceptible herds must bo inoculatiHi 
with serum only to prevent the spread of the disease. 

(3) For the safety of cattle in the settlers districts on the Mcru jiiid 
Kilimandjaro the entire herds should he innooulated. 

In order to safeguard the supply of moat to the coast the same should 
be done to all catrle in the market districts. 

(4) If adequate serum is available all cattle on farms lying apart 
should be gradually inoculated to prevent a fresh outbreak. I also 
proposed that all sMns should he sent to the nearest Govormnent Station 
and there inspected by an official as to tlieir complete d.rynesB. 

If this is done the complete stamping out of the disease in G-emian 
East Africa may be looked forward to.’* 

Ostertag further recommended the inoculation of all cattle on the 

“ inrnnrtmv the dkcMe from 
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the large native reserves in British East Africa. The danger from 
British East Africa should be guarded against on account of the 
permanence of rinderpest in Abyssinia and Somaliland, 

ZoNCHBLLO (A.). II gullial nel Sahel, [Rinderpest in S^okelJ—CUnica 
Vet 1917. Mar. 15. ¥oL 30. No. 5. pp. 113-132. 

The Sahel district is a long strip of country bordering the Red Sea 
in the Italian colony of Eritrea. Although rinderpest was very preva¬ 
lent in other parts of the colony the Sahel district appears to have been 
free of disease until the year 1914, when after the return of a herd, 
which had been taken out of the district into the neighbourhood of an 
affected centre, in the rainy season rinderpest appeared and immedi- 
atily caused a serious outbreak throughout Sahel. The mortality rose up 
to over 95 per cent, of the total head of cattle and caused great misery 
among the entirely pastoral population. Recourse was then made 
to a large extent to raising sheep and goats or to mixed flocks. In 
the following year rinderpest broke out afresh, and the disease has 
since become enzootic. The mortality, however, progressively 
decreased until it did not, except in rare instances, exceed 50 per 
cent. In rare cases the mortality was nil. 

Rinderpest appears to have been first imported into Eritrea in 1887, 
and caused great havoc at the time. Its spread was occasioned^ 
according to the author, through the incompetence and dilatoriness 
of the authorities in the administration of elementary prophylactic 
measures; instead, specific measures of treatment were attempted 
on a large scale, with, upon the whole, rather unsatisfactory results. 
In 1903 it was thus decided to adopt the simultaneous method, or 
Kolle & Turnek's method, just at the time when Theiler and the 
Bloemfontein Conference condemned it. 

From inquiry among the natives the author then details the history 
of attempts at sero-vaccination in eight different outbreaks in Sahel 
from 1905 up to the time of his arrival (1914). In many instances, 
however, it appeared that although the results were quite satisfactory 
in the case of the animals treated the method created new centres of 
disease and a considerable spread from the original centre. The 
failure to get better results, however, judging from the figures presented 
by the author, appears to the reader to be due not to defects in the 
method, but to its not being rigorously or rationally carried out. 

The British authorities in the Soudan protested against its use 
on the Anglo-Italian frontier in the winter-1914-1915 as the Italians 
were accused of maintaining the virus and distributing it. 

The method adopted by the author on his arrival, after a study 
of the disease, was to proceed simply by strict isolation of existing 
centres. The results obtained in less than a year were considered 
to be most satisfactory and it is believed that if this plan was adopted 
throughout the colony and a close watch kept on the Abyssinian 
frontier rinderpest would soon be caused to disappear almost entirely. 
This method seems also to be more in favour among the natives, who 
soon leam to recognise its advantages. 

It is believed that wild animals are susceptible to rinderpest and 
sero-vaccination should be particularly forbidden where these exist. 
The affected wild animals are said to isolate themselves from other 
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animalB. According to wide enquiry among the natives goats do not 
iiatiirall}’' contract rinderpest in this district, and, moicover, they 
believe that cattle, such as transport cattle living among herds of 
goats, do not contract the disease in the scene of an outbreak. The 
author quotes an obseivation of his own which corroborates the view 
of the natives* 

Unnecessary delay is caused in treating a herd by inoculatioiL 
It is held by many people in the district that the Serum Institute at 
Asmara prevents the disease from being finally extinguished in the 
colony. The cost of sero-vaccination, moreover, amounts to about 25 
per cent, of the value of the inoculated animals. 

(c) Nairobi Sheep Dlsease. 

Montoomeey (Eustace). On a Tick-borne Gastro-Enterltfs of Sheep 
and Goats occurring in British East Africa.—JL Comp, Path, and 
Therap, 1917. Mar. VoL 30. Pt. 1. pp. 28-57. With 6 charts. 

A brief reference to this condition was made in the Annual Report 
of the Veterinary Bacteriologist for East Africa for the year 1914-1915 
[see this Bulletin, Vol. 5, No. 1, p. 66J; the experiments upon which 
the conclusions were based are detailed in this paper. 

Field obsermtions. The disease was first brought under the author\s 
notice in 1910 when heavy mortality was observed among the large 
numbers of sheep brought by traders from various outlying areas 
into the Nairobi district. The epizootiology of the disease up to 1915 
is then briefly discussed. It is considered that the disease affects 
essentially the Kikuyu country, which extends from Mount Kenia 
to Nairobi. No immunity was ever discoyerable in sheep in the out¬ 
lying districts, such as the Masai Reserve, from which sheep were usually 
imported, and these districts are probably free from infection; the 
brown tick, Ehipice^jhakis appendimktus, is remarkably rare in these 
districts and this probably accounts for their freedom from this disease 
and East Coast fever. 

The mortality among native sheep in naturally occurring outbreaks 
appears to be very high ; in the first obprved’outbreak iOOO sliec^p 
died out of 3,000 within one month of arrival in the infected area. 

The symptoms are briefly those of diilness to commence, with, 
followed shortly afterwards by severe diarrhoea and. abdominal paim 
Death usually occurs within two days after the onset of symptoms. 
The temperature is normal while visible symptoms ai’e exiiibited, 
but a characteristic curve is manifested for a day or two before these 
are observed. 

On post-mortem examination one notices evidence of diarrhoea, 
often a blood-stained discharge from the nostrils, and on examination 
of the internal organs one finds an acute, often haemorrhagic, inflamma¬ 
tion of the mucous membrane of the fourth stomach and of the in¬ 
testines, splenic enlargement, distension of the gall bladder, and 
congestion of the trachea. 

Lahomtory^ obsermtions. When susceptible sheep have been inocu¬ 
lated with virulent blood a sudden rise of temperature up to or 
106 F. is usually observed within 48 hours. This remains high 
between 106° and 108° F.—-and then falls suddenly to normal, where it 
remains for one or tyro days before death or recovery takes place. 
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There appears to be some difference in the virulence of various strains^ 
the minimum period between inoculation and the initial rise of tem¬ 
perature varying from 36 to 84 hours. Prior to death the temperature 
may be subnormal. Death usually occurs between four and eight 
days after inoculation—average 148 hours. 

Following infection with ticks the incubation |)eriod averaged 
9‘4 days—minimum 5 and maximum 16—and the reaction 3*6 days. 

No visible symptoms could be noted until about the last day of the 
reaction when symptoms set in as in the natural cases conmiencing 
with dulness, loss of appetite, diarhoea, mucous discharge from the 
nostrils, etc. In the rare cases of recovery the symptoms were usually 
limited to those of dulness, inertia, and slight anaemia. The onset 
of diarrhoea appears invariably to indicate a fatal termination. Out 
of a total of 224 sheep inoculated 3 only failed to react and 130 died. 
The mortality was much heavier among native sheep (71*5 per cent.) 
than in half-bred (31*5 per cent.), or in Merino sheep (30*7 per cent). 

The post-mortem appearances of animals dead from natural infection 
from experimental infection with ticks or by inoculation are very 
constant; these are described in detail by the author. 

Sheep and goats appear to be the only animals susceptible. Out 
of 20 goats, mostly half-bred Angora, one only proved to be immune 
On inoculation; three gave no temperature reaction but the virus 
was shown to exist in two of these by sub-inoculation; five 
gave a very slight temperature reaction but showed no symptoms. 
The blood, however, was shown to be virulent on inoculation. The 
remaining 11 goats reacted as in the case of the sheep, but the onset 
of the disease was delayed by about a day and the symptoms were 
much milder. A transitory diarrhoea was noted in five only. Two 
goats died of gastro-enteritis, one on the 6th day and one on the 
11th day. 

Attempts were made to infect cattle, buffalo, horses, mules, donkeys, 
and other animals, hut negative results only were obtained and their 
blood was found to be aviralent on sub-inoculation, with one exception 
in which the blood of an ox was found to be infective 24 hours after 
intravenous inoculation of a large dose of virus. 

Experiments to determine the virulence of the various body fluids 
and tissues showed that the blood was always virulent when taken 
during the thermal reaction. It was found that the virus was not 
destroyed by short contact with equal parts of oxalate-carbol-glycerine 
solution (oxalate of potash 5 grammes, carbolic acid 6 grammes, 
glycerine 1,000 c.c. and water 1,000 c.c.). The virus was found to be 
present in the blood for about one day subsequent to the return to 
normal temperature. Serum obtained from blood during the infective 
period was proved to be virulent both on direct inoculation and after 
filtration. Saline extracts of organs removed from animals dying 
with the acute reaction were virulent. When the temperature had 
been normal for some days and the clinical sjonptoms were present, 
negative results were frequently obtained. The pericardial fltiid 
obtained from a sheep dead from the acute form of the disease was 
infective. 

The bile gave negative results. 

Urine obtained from the bladder of a sheep after death was found to 
be infective when given in a dose of 10 c.c. subcutaneously. Urine 
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obtained during life at tlie height of a reaction gave poKsitivc results 
in two cases on inoculation while six experiments were negative, 
but in two of the latter cases the urine was administered fer os. 

Out of live sheep drenched with faeces obtained after death from 
animals dead of the disease three did not react- wliile the reinainiiig 
two died on the 7th and 18th days, respectively, without manifesting 
any temperature reaction and subinoculations made from one wen^ 
negative.^ A watery decoction of faeces passed tlirougli a Berkefekl 
tilter failed to infect on subcutaneous inoculation. 

A study of the various methods of experimental infection sliowc^d 
that the disease could bo regularly and constantly transmitted by 
subcutaneous inoculation as well as by intravenous and intraperitoneal 
inoculation. The disease was also readily transmitted by intra- 
ciitaneous inoculation performed by applying a drop of citrated 
virulent blood to the shaved and lightly scarified ears of two sheep. 
The minimum lethal dose of serum was shown to be as low as O'OOl c.c. 
in one test. 

When administered per os virulent blood was found to be infective 
in three cases in doses of 50 c.c. Ten c.c., however, failed to produce 
a reaction. Two sheep fed with dry lucerne over which 100 c.c, had 
been sprinkled reacted and died. Another sheep fed with grass 
over which 50 c.c. of urine obtained after death had been sprinkled 
remained unaffected. The same sheep when fed with grass over which 
50 c.c. of virulent blood had been sprinkled also remained healthy, but 
when later fed uith grass on which 60 c.c. of virulent blood hacl been 
sprinkled a reaction occurred and death took place on the 9th day. 

Experiments showed that it was not possible to transmit the disease 
by intimate contact in pens or in a small paddock. It was proved 
that the natural method of transmission was through the agency 
of ticks— Rhipicephalus appendiculatus —which had fed as nymphae 
on reacting sheep. 

Bacteriology. Direct microscopic examination was negative and 
no organism was cultivable on oj’dinary media. 

The filterability of the virus was demonstrated in numerous experi¬ 
ments, in which blood, in dilutions of from 1 to 4 up to I to 999 wxiili 
saline solution or with tap water, was passed through a J^erlcefehl 
No. 7 and Chamberland E candles. The number of negative results 
formed a small minority and these were probably due to the use oC 
occluded candles. 

Experiments to ascertain the resistance of the virus vshowed that; a 
recovered animal is not a reservoir for the virus. Blood taken from 
recovered animals whose temperature had been imrmal for from 
7 to 10 days failed to infect even in large doses. The resistance of the 
virus in vitro was found to be comparatively long. Sterile serum or 
citrated blood was found to retain its virulence for about 28 days when 
exposed to the air as in plugged flasks, for up to 46 days when contained 
in sealed tubes or ampoules, and for about a week when mixed with 
equal parts of oxalate-carbol-glycerine solution. 

Citrated blood kept at S7^ 0. in the incubator for 42 hours retained 
its viralence. When dried in vamo at 37*^ 0. for 72 hours the virulence 
had disappeared. 

^ A temperature of 50'' 0. acting for one hour did not destroy the 
virus; exposure for two hours at this temperature produced partial 
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destructioiij the inoculated sheep developing only a temperature 
reaction and becoming immune to subsequent inoculation. Inocu¬ 
lation of a fairly large number of sheep with blood thus exposed for 
1-| hours produced variable results ; about a half developed a delayed 
reaction and died while nearly all the rest showed slight reactions 
and became immune 

A temperature of 60^ 0. acting for from 5 minutes to 1| hours com¬ 
pletely destroyed the virulence. 

Mode of transmission. A number of experiments are detailed in 
which susceptible sheep were grazed over pastures believed to be 
contaminated by the infection, and on every occasion one or more 
contracted the disease even if they were so muzzled as to prevent 
the animal from eating the grass or drinking the water of that infected 
area.” 

Sheep fed on grass cut from an infected area did not contract the 
disease, but it is remarked that the grass obtainable in these cases 
was procured from the longer growths occurring close to the village 
huts and neglected by sheep, and not the short turfy couch grass 
grazed over and harbouring ticks. • 

The role of ticks in the transmission of the disease was ascertained 
in the first place in a number of experiments with ticks obtained from 
naturally reacting sheep. A number of adult Rhipicephalus appendicur 
latns and a few adult AmUyomma variegalum emerged from the 
nymphae. Those obtained from all the other stages of ticks collected 
died prematurely. When applied to susceptible sheep R. appendi- 
culaUis was found invariably to transmit the infection while the other 
species of tick gave negative results. 

Numerous experiments were also performed with laboratory-bred 
ticks. It was found impossible to convey the disease by means of 
larval R, appendiculalus born of mothers which had fed on reacting 
sheep. Likewise nymphae which were born of mothers feeding on 
sick animals and which did not convey the disease in the larval stage 
failed to convey the infection. Ticks which had fed as larvae on react¬ 
ing sheep and failed to transmit the infection as nymphae also failed 
to convey the disease in the adult stage. 

Experiments, however, showed that ticks which had fed as nymphae 
on reacting sheep in most cases transmit the disease as adults. The 
blood of animals thus infected was found to be virulent on sub-inocu- 
lation. 

Immunity, An animal which has recovered from the natural or 
the experimental disease does not react to a second infection and 
tests indicated that the duration of this immunity may extend for 
several years. Half-bred and pure-bred sheep appear to be much more 
resistant to infection than native sheep. Owing to the peculiar 
conditions of grazing adopted by the natives the disease appears to 
be very localised even in infected areas. 

Artificial immunisation yielded by no means promising results. 
Attempts were made to prepare an anti-serum by inoculating immune 
sheep subcutaneously, intra-peritoneally and intramuscularly with 
citrated virulent blood in doses up to 500 c.c. This dose could be 
given as a second inj ection. After a number of inj ections the animals 
were bled in about a fortnight after the last injection and a further 
maximum injection was made if necessary. 
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“ The sera obtained from each animal, or from a series of animals^ after 
each liypcrimmiiiiisiiig -v^-ere kept separate and used in iiidepeiidciit 
tests, either alone or lii association with virus given siiiniltaneoiisly or au 
variable intervals later. 

“ No clearly satisfactory results were obtained. It appeared that '^vhen 
sheep were strongly liyperimmunised the sera acquired haemolytic pro¬ 
perties and killed a higher proportion of animals than it saved ; and if 
fortification was liot intense it possessed little or no prophylac.do powers. 

“ As the object of this work was to devise measures which would safe¬ 
guard the sheep-owner should the disease gain e)itrance to his flocks, 
it^ became apparent that serum prophylaxis, entailing the manufacture 
of expensive serum, would not be a practicable method except in extreme 
cases. ^ further, additional research indicated that the disease did not 
<?xist in the districts wherein sheep farming was extensively carried on, 
and as this Hue of preventive treatment could not yet he applied to the 
native Eesexves the enquiry was suspended.” 

A study of the phenomena of haemolysis in sheep inoculated with 
the serum, together with details of results obtained, next follow. 

A small number of experiments indicated that a quite appreciable 
attenuation of the virus is effected by passage through goats, and that 
the results appear to justify observation on a more extended scale. 

Prevention, Movement of affected flocks should be prohibited, 
but this is difficult to effect in practice. 

Individual owners of land where EMpicej^halus appendieulalus exists 
should iiot permit the entry of doubtful sheep until they have undergone a 
quarantine of at least 21 days without any deaths occurring from this disease 4 
The sheep might then be introduced. Should deaths occur, the quarantine 
area grazed over raiist be regarded as infected ; and, though the sheep can 
then be moved without fear, it should be destocked of Mieep and goats 
lor eighieeii months, and grazed wixh cattle only for that poiiod.” 

A small experiment indicated that the dipping of sheep at three-day 
intervals might be considered beneficial. 

The eradication of ticks capable of carrying the disease should foim 
the basis of preventive measures. 

^ EMpice/pJialus appendlctdaius is also the carrier of East Coast fever 
in Cattle, and for its eradication cattle must be dipped eveiy three days. 

'* There is no doubt that dipping cattle at a three-day intervfil will vtny 
greatly clear the ground of all ticks, and in their absence gastro-enteruis 
of sheep cannot spread,” 

(d) Vabiola. 

GAtTBucHBAU (A.). Recherches sur la variole-vaccme. [Investigations 

on Variola-Vaccinia.]—51^!!!:. Soc, Path, ExoL 1917. Mar. 
VoLlO. ¥ 0 . 3 . pp.260-~268. 

In this memoir the author presents the results of experiments 
made during the course of the last ten years at the Vaccine Institute, 
Tonkin (French Indo-CMna), on the relationships between variola 
and vaccinia. 

The following axe Ms conclusions:— 

“ (1). There exists no symptom by which one can absolutely and 
4‘onstantly differentiate between variola and vaccinia. 

( 2 ) . * Variola immunises against vaccinia and vice versa. 

(3) . A few attempts at file transformation of vaiiok into vaccinia 
,liave given positive results. 

(4) , The differences which exist between the two srates of the virus 
appear to^be solely in the degree of adaptation to the susceptible species 
and constitute two varieties or types of the same virus: the human type 
or variola and the bovine type or vaccinia.” 
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VAN Saceghem (R.). Etude de tumeurs constat6es sur une g^nisse de 
la race zebu. [Tumours in a Heifer of the Zebu 'Bteed.]~Bull. 
Soc. Path. Exot. 1917. Mar. Yol. 10. No. 3. pp. 182-183. 

A zebu heifer kept at Zambi showed over a period of two years a 
large number of warty growths around the anus. These growths spread 
around the vulva and over the tail and then affected the teats, limbs, 
and the right auditory meatus. The last-named localisation brought 
about the death of the animal. The tumours were found to be con¬ 
tagious for the animal itself. The warts were composed of a fibrous 
base covered with a cluster of small, very fragile, reddish, transparent 
papillomata from 5 mm. to 1 cm. in length by a few mm. in breadth. 

These papillomata are often found as complications of tropical der¬ 
matitis in bovines [see above, extract p. 108 j. 

A description is given of the histology of the lesions. 
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Yol. 92, Nos. 3 k. 4. pp. 41-48. 

Howard (L. 0.). Report of the Entomologist.— Dept Agrie,, Bur. 

t c TTT J, mrr 1 • J 'r\ y, tyt.rt * 
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V. Kemnitz (CL A.). Untersucliungen iiber den St off beet and mid Stoff- 
weclistd der Larveii voii Gadrofhllus equi (( lark), iiebat Bemerk" 
nngen iiber den Stotibestand dor Larven von (■Mrmwmm (Bpee!) 
L, (Pliysiologisolicr Toil). [InveHtigations on ilie Nature oi‘ and 
(Jhango !3 in tJie Composition of the Larva of Oasirophilus equi with 
Eemarks on the Nature of the Larva of Chirom^nns sp.] - -ZeiUeJir, 
/. Biologie. 1916. Dec. 16. YoL 67. Nos, 3, 4 & d. pp. 

'129-244, With 2 plates and 5 text figs. 

• 

Mitzmain (M. B.). a Digest of the Insect Transmission of Disease in the 
Orient with Especial Reference to the Experimental Conveyance 
of Trypanosoma evansi.—Nen Orleans Med. S Surg. «//., 1916. 
Dec. 'Vol. 69. No. 0. pp. 416-424. 

[This is for the most part a rdsum6 of a previous paper that was pretty fully 
extracted in the preceding number of this Bulletin.l 

Quiros (D,). Eiologia de la Nigiia [Biology of the Chigger.l— 

IIosp. de San Jose, 1916. Nov. I. Vol. 2. No. 1. pp. 1-17. 
With 4 figs. 


Sweet (Georgina) & Sebbon (II. B.). The Viability of Mejophams 
ovinus,Ijinn., the Sheep Louse»FIy, Sheep Ked,or Sheep ‘‘Tick.” 
Vet. JL, 1917. Apr. VoL 73. No. 4. Australian Supplement, 
pp. 6-14, With 3 tables. 

Taylor (Frank 11.). Sarcophaga froggatU, sp. n. A New Sheep-Maggot 
nj.—Bnll Entom. Ees., 1917. Jan. Vol. 7. No. 3. p. 265. 

DTj Toit. Uober das Sammeln und die Znoht unserer heimischen Zecke 
Ixodes ricimis L, [Collection and Breeding of the German lick 
J.r.]-~—Berlin, Tier. Wocli., 1917. Mar. 8 & 15. Vol. 33. Nos. 
10 A; 11. pp. 109-112 & 124-127. With 4 figs. 

Weibman (F. D.). OytoleieJms penrosei, a New Arachnoid Parasite found 
in the Diseased Lungs of a Prairie Dog, Cynomys ludovkianus .— 
Jl Parasit, 1910. Dec. Vol. 3. No, 2. pp. 82-89. With 2 
plates. 

Waterston (James). Notes on the Morphology of Chalcidoidea bred from 
(lilliphora.^— Parasitology, I i) 17. Feb/ VoL 9. No. 2. pp. 190 
198. With 2 text figB. 

VAN Zw^ALuwENBURO (R. TL). Report of the EniomoIogjBt.-'-AVpt 
Porto Uieo Agrie. Expt. Sta.., 1915, 1916, Nov, 23. WaHhingioii 

D.C. p. 42. 

[‘* The cattle tick {Margaropm anntdatua auatralts) is being studied with a 

view to working out a method of extermination by pasture rotation applicable 

to Porto Rico. This tick is undoubtedly a most serious drain on the island's 

prosperity, but it is hoped that its ultimate extermination is possible/'—Rei?. 

App. Entom. Series B. 1917. Apr. Vol, 5. Part 4. p. 64,] 

Helminths, 

Baber, Untersiichungen iiber Sommerwnnden, [Researches on Summer 
Bores.]— Zeitseh. f. Veterlndrh, 1917. No, L p, L (Ex¬ 
tracted in Berlin. Tier. Woeh.^ 1917. Mar. L Vol. 33. No, 9. 
p. 103). 

Boulengbr (Charles L.). Selerostome Parasites of the Horse in England. 
IL New Species of the Genus OyU€kn 0 BtomuM.'---'p 0 rmiioloqy. 
1017, Feb. Vol. 9, No. 2. pp. 203-212. With 5 text fitfs. 
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CiUBEA (X). 3Die Auffinduiig der Larven von OputJioreJds felineus, 
P^udampMstomum danuhiense tind MetorcMs alhidns raid die 
morpliologisolie Entwicklung dieser Larven zu den gescMechte- 
reifen Wiirmem. [The Discovery of the Larvae of O.f., P.d,, 
and M.a. and the Morphological Development of these Larvae 
into Sexually Mature Worms.]— Zeitsehr, f, LnfeMionsh\ Pamsit 
Kranklh, u, Pyg- d» Hausture, 1917. Feb. 14. YoL 18. Xo. 3. 
pp. 301-333 (to be continued). With 5 plates. 

Galli-Yazerio (B,). Parasitologische TJntersiichungen raid Beitrage 
zur parasitologischen Technik. [Researches in Parasitology and 
Studies in Technique.]— Gent,f. Baht. 1. Abt. Grig., 1916. Dec. 19. 
YoL 79. No. 1. pp. 41-48. With 6 figs. 

Lane (Clayton). Bunostomum Jcashinatld and the Anoylostomidae.— 
Indian JJ. Med. Ees., 1917. Jan. Yol. 4. No. 3. pp. 413-439. 
With 4 plates comprising 21 figs. 

Romanovitch, Microfilaire hemorragique dii cheval. [Haemorrhagic 
Microfilaria of the Horse.]— C.Ii. Soe. Biol., 1916. July 29. 
Extracted in Eee. MSd. Vet, 1917. Mar. 15. YoL 93. No. 5. 
pp. 147-148. 

ScHELLHASE. Yorlaufige Mitteilung fiber das Yorkommen von Trematoden- 
larven im Weis von Deutsch-Ostafrika. [Preliminary Report on 

* the Occurrence of Trematode Larvae in the Siluiiis of German 
East Africa.]— Berlin. Tier. Woeh., 1917. Feb. 8. VoL 33. 
No. 6. pp. 69-70. 

Seurat (L. G.). Sur les affinitds du genre 3£anpasina {HetemMdae). 
[Relationships of the Genus Maupasina.] — t\E. Soe. Biol., 1917. 
Mar. 31. Yol. 80. No. 7. pp. 350-354. With 2 text figs. 

-. Une nouvelle Filaire pdritoneale des Rongeurs. [A New Peritoneal 

Filarla of Rodents.]— Ibid, pp.' 354-357, With 3 text figs. 

-. Physaiopteres des Reptiles du Nord-Afrioain, [Physaloptera of 

North African Reptiles.]— Ibid. Jan. 0. No. 1. pp. 43-52. 
With 4 text figs. 

Skrjabin (K. S.). Aproeta mieroanalis qiov. sp., nouvelle filaire des yeux 
d’oiseaux. [A. m., a New Filaria of Birds’ Eyes,]— O.E. Soe. 
Biol, 1917. Mar. 17. YoL 80. No. 0. pp. 314-316. With 
1 plate comprising 2 figs. 

Stewart (F. H.). On the Development of Asmris lumbricoides Lin, and 
Aseari® milla Duj. in the Rat and Mourn.—Parasitology, 1917. 
Feb. Vol. 9. No, 2. pp. 213-227. With 9 text figs & 1 plate. 

Ttzzer (E, E.) Honeij ( J. A.). The Effects of Radiation on the Develop¬ 
ment of Trichina spiralis with Respect to its Application to the 
Treatment of other Parasitic Diseases.— Jl Parmit. 1916. Dec. 
Vol. 3, No, 2. pp. 43-56. With 1 plate. 

Yeioa (Octavio), Strongylose dos oavallos. Sua prophylaxia. [Equine 
.strongylosis. Prophylaxis.]— Ann. PaulisU Med. e Oirurg., 1916, 
Oct. Vol. 7. No. 4. Year 4. pp, 91-95, 

Ward (H, B.) & Magath (T. B.). Notes on Some Nematodes from Fresh- 
Water Pishes.— Jl Parasit, 1916. Dec. VoL 3. No. 2, 
pp. 57-64. With 1 plate, ' 

Yc^shioa (S^adao), On a Trematode Larva Encysted in a Crabs Meliee 
tfidem (de Haan).— Jl Parasit, 1916. Dec. Vol. 3. No. 2. 
•pp. 65-75. With 2 text figs. 
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MYCOTIC DISEASES. 

Beauverie (.].). Ja's uioisisauroR <k*B tmiHoanx d’Arachidc oiiliivunl^ a 
;i7°. [Moulds of Earth-Mut C.aka cullivabla at .‘SV' t’. 1 -(KH. Koc. 
Biol, ion. Mar. 17. Vol. 80. No. 0. pi). :U]• UK!. 

BuiMaATii). PBoiido-tulK'i'c.uloKO mycosiquo ohoz un (jlioval siid-ainenoan. 
--nee. MM. Vel., 1017. ,Ian. If)-Fob. 15. Vol. Oil. Nos. 1 and 2. 

pp. 

r 

Au sujet de la indtenieiii de la lympluingitie epixootiqui% — 
Bee. Jm. ra, H)i7. Mar. 30, Vol. 02. No: (>, pp, 121-125. 

Cni'^NiER. Siir la lympliaiigite epizootique.— Rev, Faili.y (!‘oiiip. 1017. 
Feb. Vol. 17. No. 131. ])p. 11-15, 

Faveeo (A.). 4^tenosi dell’ ileo da actinomiconiain una cavalla. [Sionosis 
of the lleimi caused by an Actinoniycoiua in a Mare.]—il/odcrmi 
Zoolafro, 1915. Oct. 31, Vol. 5. No. 10. pp. 237-24(>. 

Guilltermond (A.). 8ur la division nudeaire des levures. [Nuclear 
Division in Yeasts.]— Aym, Inst Pasteur, 1917. Mar. V(d. 31. 
No. 3. pp. 107-113. Witli 1 plate emu prising 33 figs. 

DISEASES DUE TO ULTRA-^VISIBLE ¥IRUSES. 

Hoffmann (J, A.). Hcilimg von akuter ScliweinesencOic mil) Mei,liylene* 
biau. [Oiirative Treatment, of Acute Hwine Fever l^y Means ol 
Metliviene Blue.}—JierZm. Tier. Woeh., 1917. Mar. 1. Vol. 33. 
No. 9. pp. 101-102. 

HuntemIiller. Kritiselie Studien iiber Morpiioiogie mid Zuclitung von 
iiltrierbareii 'Virusai’ten. [Critical Btudics on the Morpliology 
and (Ailtivation of the Filtrable Viruses .]—(-ent J\ Bakt I. Abt., 
Grig., 1010. Dec. 19. V^ol. 70. No. L i)p. 30-40. With 3 ligs, 

JDjtyba (F.) & Koves (J.). Experimentelle Btudien iiber die Aetiologie 
und Inimunitai. bei der Hchweiin^pesi.. [Ktiology and Tnmuinity 
in Swine Fever.]— Rent f. Bald. 1. Abt. Orig.,' 1910* July 31. 
Vol. 78. No. 3. pp. 100-190. With 25 tables, 

Lopez ((b). Diagnosiieo Bacteriologico de la Perinemmonia Bovina 
enipleo y valor de la Reaecion do Fijaeidn (Nota Pnwia). 
Val^(^of the Gomplemeut Test in tla^ Uiagnosis of Bovint* Pleurce 
pneumonia. | --Treballs de la Soeietat de IRmloylea, 1915. Hurcelona. 

MiTTUTESEK & (5LASHER. VcTsuch zur Hekiinqd'uug der Maul- und 
KlauenHonche init Mallehrein.’’ (I'he 'rreatnnmt. of Foot and 
M<mth Disi‘.aHe with “ Mallebrein.” ] Berlin. Tier, IVoeh., HU7. 
Mar, 1. Vol. 33. No. 9. pp. 99-101. 

Mooerno Zooiatro. Parte Professionale.—1917, Apr. 7. V<il. 5. 
No. 14. pp. 12L122. Un imporianto scoporta suir imnuuiizza- 
yione contro Fafta epizootica. [An important Discovery in 
immunisation against Foot and Mouth Disease.] 

Pfeiler (AV.) & Stanbfuss (E.). Uebor VcrBuche ziir Schiitzimpi’uug 
gegen Schweinepest mil. sensibilisierien Virus, fblxperimeni.s 
upon Immunisation against Swine P^ever by Means of a fc^ensitisiui 
Virus.]—-ifeitsdk /. Hyg. Infektiomhr,, 1916. Bept, 4 Vol. 25. 

No, 2, pp. 184-193. 

BU Toit (P, d.). ITober das Kontagium der Einderpost). Phn kritisches 
Bammeireferat, [Contagion in Einderpost, A Critical Eeview 
of the Literature,]—/. Infekiionshr., parmit 'Kranlimt. 
u. Eyg. d. HaMBtkre, 1910. Nov, 18. No. 2. pp. 181-216. 
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BACTEEIAL OISEASES. 

(lANELLi (Adolfo F.)- Deir ''Agghitinazione ParadoBsa” del Jlierococms 
mdikmls. Paradoxical Agglutination ” of JLm.] — F(d!iolo(jim. 

1917. Jan. lo. Yol. 9. No. 19(3. pp. 23-24. 

Edmonps (C. B.) & PmcHiN (G.). Quarter Evil.— Ilhodcsm jigrie. JL, 
1917 Feb. VoL 14. No. 1. pp. 43-46. 

ILiFvDEXBERGn (J. B.) & BoERNEK (F.). Yacclnations against Ilacmorr- 
liagic Septicaemia. No. 2.--JZ. AmeHcmi Vet 31ecL Assoc,, 1917. 
Mar. Yol. 3. No. 7. pp. 868-876. AVitli 2 tables. 

Holman (W. L.). Spontaneous Infection of tlie Guinea-pig .—JL JIccL 
Ees„ 1916. Nov. Yol. 35. No. 2. pp. 151-186. 

Pfeiler (W.). Die Erkeninmg dcr bakteriellen Infektionskranklieiteii 
mittcis dcr Prazipitationsmetliode. [Diagnosis of Bacterial 
Diseases by Means of the Precipitin Test. 1— Zeiiseh.f. Iniehtionskr., 
namsit EmnIcJi. u. Uyg. d, Haustiere, 1916. Sept. & 1917j, 
Feb. Yol. 18. Nos. 1 3. pp. 81-115 & 256-300. 

--& Boerke (E.). Zwoito Mitteilung iiber das Auftreteii dos Huimer- 

typhus und die Eigenschafton seines Erregers. [Second Report 
on the Occurrence of Fowl Typhus and the Properties of its 
Causal Organism .]—Cent /. Baht 1. Abt. Orig., 1917. Feb. 28. 
Yol. 79. No. 3. pp. 125-139. With 4 tables. 

WOstenberg (H.). Besitzt dcr lebende Milzbrandbazillus eine Kapsel t 
TJnter welohen Einfliissen entsteht die Kapsel i [Does the Living 
Anthrax Bacillus possess a Capsule '? Under what Influences 
does the Capsule arise ?]— Arch. f. Wiss. u. Prakt Tierheilk., 
1916. Dec. 30. Yol. 43. No. 1. pp. 49-76. YTth 3 text figs. 


MISCELLANEOUS. 

Bengal. Annual Beport of the Bengal Yeterinary College and of the 
Civil Yeterinary Department, Bengal, for the year 1915-16. 
27 pp, f’cap. 1916. Calcutta: The Bengal Secretariat Book 
Depot. [Price—Indian, 7 annas ; English, 8<^.] 

BEETiiELOT (Albert). Sur Temploi du bouillon cle legumes eoinme milieu 
de culture. [The Use of Yegetable Broth as Culture Medium.]— 
a,lt 8oe. Biot, 1917. Feb. 3 YoL 80. No. 3. pp, 131-132. 

EBiDui (J.). Examen microscopiquo des frottie sans coloration. [Micro¬ 
scopic Examination of Smears without Staining.]— O.E, Soc. Biot, 
1917. Mar, 31. Yol 80. No. 7. p, 332. 

Cross (H. E.). A Note on the Action of Purgatives on the Camel. 6 pp. 
1917. Lahore: Supt. Govt. Printing, Punjab. 

CnSHNT (A. E.) & Yagi (S.). On the Action of Cobra Yenom. Parts 
1 & 2 .—FMt Tmns. Eoy* Bog,, London, 1916. Ser. B. Yol. 208, 
No. B 348. pp. 1-36. With 11 fiigs. 

Bantsz (J,). Les propi'i6tes physicocMmiques des produits du groupe 
des arsenobenz^nes. Leurs transformations dans Torganisme. 
[Physico-chemical Properties of Products of the Arsenobenzene 
Group. Their Transformations in the Animal Body.]— Ann, 
Inst Basteur, 1017. Mar. Yol. 31. No. 3. pp. 114-137. 

Eiohhorn (A.). Yesicular Stomatitis in Cattle.— AmeriemiJl, Fei Med., 
1917. Mar. Yol 12. No. 3. pp. 162 and 170. 
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Fleischer (M» B.)*, Tlie Influence of Serum upon the Btainiiig of 
Bae-fceria in Suspensions .—Jh Med, Mes,^ 19i7, Mar. VoL 
No. L pp. 31-40. 

Feei (W.) & MiTTKLHOLZEit (J.). Zur Loliro von <Ier imiorii DoBitifekiion. 
jllie Theory of hiiernal Disiiifeeiion. 1“--Ze?7-Krt/?. /. hifektimdi*, 
pamsiL EranlcheiL 'W. Hyq, Haudiere, lOlfl. Nov. YoL 18, 
Nos. 2 & ;i pp. & 229^255. 

Lcckema^n (G.). Ver^leicliendc Uniersucliun^xMi iiber die ArBeiiaus- 
soiieidung durch den nienschliclien Ham iiacli Injcdition vers- 
(diiedcner Ars<mikalien (Atoxyl, Arsacet.in, Arseiioplienylglyein, 
Balvarsan, Neosalvarsau). [(jomparativo Tests on Excretion of 
Arsenic in lIiuiiLan Urine following Injcci/ion of various Arsenical 
Balts.]— Biochemisclie Zeitschr. 1010. Nov. Vol. 68. Nos. 
i and 2. pp. 1 -36. 

Lkjnnet (F. E.). Animal Diseases Kegulations with Notes on Diagnoses. 
— Mmmtms Dept, of Agrmdture, General t^eries. Bulletin, No. 
7, 26 p]>. 1916. Port Louis: Govt. Printer, 

Madras. Annual Administration Eeport of the Civil Veterinary Depart¬ 
ment, Madras Presidency for 1015-1916. 25 pp. fcap. With 
1 map. Madras: Superintendent, Government Press, 1916. 

DE Neuter (C.). L'Elevage du Bctaii et les Cultures sur les Bianos et 
dans la vallee do Kapiii, en mars, 1915.— Bull, Agric, Congo Belgc^ 
1915. Mar.-June. VoLO. Nos. 1-2. pp. 02-98. 

VAN Raes (L.). Rapport sur 1’ Etat sanitaire des animaux domestiques k 
Elizabethville (Katanga), durant Fannee^ 1^14,—Bull Agnc, 
Congo Beige, 1915. Mar.-June. VoL 6. Nos. 1-2. pp. 99-107. 

Ranged Pestano (Bruno). Notas sobre o veneno de cobras das especies 
brasiieiras. [The Venom of Brazilian Species of Cobra.]— Ann, 
FauUsL Med. e Cimrg., 1916. May. Vol. 6. No. 5. pp. 
108-112, 

Rettebeb (Ed.) & Neuvillb (H.). Du ddveloppement et des homologies 
du gland des Ovinds, des Antilopinds et des Bovinds. [Develop¬ 
ment and Comparative Anatomy of the Gians Penis in Ovines, Ante¬ 
lopes and Bovinos.] — C,R, Soc, Biot, 1017. Mar. 3L VoL 80. 
No. 7. pp. 330-343. 

Velu. ,Roio pathogdne d’uno graminde marocaiuo. [Pathogenicity 
of a Moroccan Grass (SUpa Tortilw.B—Mec, MM, Vit, 1917 
Jan. 15-^Feb. 15. VoL 93. Nos. 1 & 2. pp. 28-30. 
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DISEASES DUE TO PROTOZOAN PARASITES. 

(a) Leishmaniasis. 

Laveran (A.) & Havet (J.). Contribution k F^tude de la leishman- 
lose visc^rale naturelie du chien. [Natural Leishmaniasis of the 
Dog .]—Bull Soc, Path. Exot. 1917. May. VoL 10. No. 5. 
pp. 386-392. With 1 fig. 

A young bitch inoculated intravenously mth the bone marrow of a 
dog infected vith naturally contracted canine leishmaniasis (first 
passage from a dog received from Tunis) died 117 days after inoculation. 
Death occurred as the result of abdominal haemorrhage due to rupture 
of the spleen capsule; post-mortem examination revealed very 
noteworthy lesions in the spleen and liver. 

The spleen weighed 345 grammes, that is, about 17 times the normal 
weight of the spleen of a dog weighing 10 kilogrammes. A rupture of 
the capsule was found on the external surface of the organ; the 
parenchyma was much softened and contained a haemorrhagic centre 
and two infarcts. The liver was larger and lighter in colour than 
normal; the bone marrow was red and diffluent. 

Microscopic examination showed very considerable numbers of 
Leishmania in the bone marrow, in the spleen, and in the liver. 

In the bone marrow the Leishmania were found free-lying or enclosed 
within the cellular elements, principally the bone marrow cells, and 
sometimes within the nuclei of these cells. 

In the spleen the leucocytes principally contained the parasites; 
the connective tissue cells and the endothelial cells of the capillaries 
were also found invaded. Sometimes Leishmania were found in the 
interior of the nuclei of the cells. 

In the liver the hepatic cells were observed to be the predilection seat 
of the parasites. Leishmania were also found in connective tissue 
cells, in plasma cells, and in the capillary blood vessels but to a far 
less extent. The authors’ observations do not agree upon this point 
with those of Christophers and of Statham ; according to these 
observers the predilection seat of Leishmania in human kala azar is 
the endothelial cells of the capillary blood vessels. Marked alterations 
were found by the authors in the structure of the liver. 
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Laveban (A.). Boutons d'Orient expdnmentaiix eliez un Gercopitliecus 
monoj et clez un Gercocehus fuUginosus. [The Production of 
Experinieiital Oriental Boils ina C'.m. and a O.f,] — B'ulL Boc, Path, 
Exoi, 1917. April. A^ol. 10. No. 4. pp. 291-293. 

In this short article Lavcran describes observations with the 

experimental transmission of Leishmania iropicn irom an inU'ch.exl 
mouse to two more species of monkeys; the author laid alr(‘u,dy 
effected bi'ansmission to four species. The two monkeys ikjw 
experitnonted on were inoculated on the outer surface of th(i riglit 
thigh and both develo])ed very marked oriental boils, thus protlucing 
as satisfactory a. result as in the case of the monkeys previously 
tested. It was interesting in the case of the Gercocehus fuhgvuosus 
or mangabey,” which appears to be immune towards Trypanosoma 
gmnbiense, to find out whether the inoculation of orieni/al boil 
would succeed as well as in the case of the species already known to bo 
•sensitive to this virus and to T. gambiense, 

Laveran (A,). Boutons d’Orient chez un Mandrill. [Oriental Boils 
in a Mandrill.]— Bull. Sou, Path, Exol. 1917. June. Vol 10. 
No. 6. pp. 455-456. 

In this note Laveran announces the infection of another species of 
monkey with L. irojoka from infected mice. The mandrill [Mormon 
maimon) was inoculated in the usual way by puncturing the skin three 
times on the outer surface of the right thigh. Six days afterwards 
small hard swellings appeared containing numerous Lcishnainia, 
The boils increased in size and in three weeks were about the size of. 
large peas and began to ulcerate. Later, the boils increased furtlici 
in size, became extensively ulcerated, and suppurated; the para¬ 
sites became fewer and presented a degenerated appearance. After 
a month the swellings diminished in size, the parasites disappeared, 
until in six weeks time the lesions had become cicatrised, leaving only 
small intradermal thickenings. 

(b) SriEOCHAETOSIS. 

Leger (Andr^) & Le Gallbn (R.). Spiroch^tose des poules au 
S6ii6gaL Son Evolution clinlque. [Fowl Bpirochaetosisin Senegal. 
Its (’finical Course.]— Bull, Soc. Path, Exot. 1917. June. 
Vol. 10. No. 6. pp. 435-438. 

The above disease is a very conunon and serious adectiem among 
fowls in Senegal causing great losses during the dry season and beconn 
ing less intense or even disappearing at tbe commencement of the 
rainy season. The causal organism is Spirochaeta neveuxi Brumpt, 
1909, an organism almost identical in appearance with the ordinary 
Sp, galUnarum but differing from it inasmuch as immunity set up 
against the one organism does not protect against infection by the other. 
The pathogenicity of the spirochaete studied by Brijmpt differs a little 
from that of the authors’ organism in that recovery is not the rule. 

Twenty-five susceptible young fowls, free from Argas, jdaced in an 
infected run, commenced after a period of from five to seven days to 
show the usual symptoms, viz., mote or less intense diarrhoea, depres¬ 
sion, inappetence, fever, feathers erect and dirty-looking, and dull’and 
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flabby comb. Microscopic examination of tbe blood revealed niiinerous 
spirochaetes, but tlie mortality at this stage was inconsiderable; 
two pullets only succumbed. 

The course of the disease thenceforward may lead directly towards 
recovery; thus four fowls after presenting sj)irochaetes in their blood 
for from seven to eight days afterwards showed no abnormality and 
became definitely cured. G-enerally, however, after the onset of the 
crisis the condition of the animal changes, becoming slightly better. 
The appetite improves a little and the diarrhoea is markedly lessened. 
There only reiiiains a condition of intense anaemia. This stage lasts 
about a fortnight, then a number of secondary symptoms set in, and 
at the same tune the red blood corpuscles show a number of the 
so-called after-phase ” bodies of Balfour. 

In this secondary stage one may observe symptoms of two different 
degrees of severity. In the first place, the wasting may become 
progressive in spite of the appetite having recovered, the coml) becomes 
covered with crusts which gradually extend over the whole head 
especially along the eyelids, and underneath these crusts, which are 
easily separated, am seen smooth ulcers exuding a serous liquid. Symp¬ 
toms of partial paralysis also set in but these are usually transitory. 
Four out of 19 pullets which had arrived at this stage recovered. 

In the second place, the above symptoms may continue to progress ; 
the ulcerations affecting the head spread down the neck, and similar 
lesions develop on the breast and legs. A stinking viscous liquid flows 
from the beak, the eyelids become closed and underneath them a 
white caseous mass about the size of a hazel nut becomes formed and 
produces marked changes in the eye itself on account of pressure. 
In spite of the absence of fever the animal becomes extremely emaciated, 
but the appetite remains only slightly diminished. This second stage 
does not generally last more than from four to five months ; 12 out 
of 15 pullets then died and 3 only survived; in spite of their serious 
condition the latter became completely cured. 


Blai^ohard (R.). Spiriiles et Spirochetes. [Spirilla and Spirochaetes,] 
— Bull. Acad. 31Sd. 1916. Nov. 7. Extracted in Reo. Med- 
VH- 1917. Apr. 15-May 15. VoL 93. Nos. 7 & 8. pp. 225-226. 

“ The relationship existing between spirilla and spirochaetes is still the 
object of discussion. According to the author spirilla arc large bacteria 
belonging consequently to the vegetable kingdom and live as saprophytes 
in water rich in organic matter. None of them is pathogenic or parasitic 
and in the actual state of knowledge there is no known spiiillosis in man 
or in any animal. 

Spirochaetes are found in the bodies of man and of different animals ; 
a largo number are pathogenic and cause severe diseases, which are s^iro- 
chaetoses (for example, rccuiTent fever, tick fever, ictero-haemorragica, 
syphilis). In spite of their resemblance sphilla spirochaetes have the 
greatest affinities with the protozoa; they would thus belong to the 
animal kingdom. With the exiieption of syphilis spirochaetoses are inocu¬ 
lated diseases transmitted from one individual to another by the bite of an 
arthropod (acarian or insect). 

'' The conclusions of the distinguished professor arc as foliows :—> 

(1) Spirilla should not be confused with spirochaetes as is done by a 
large number of authors. 

“ (2) The spirilla are neither pathogenic nor parasitic ; a large number 
of spirochaetes are parasitic and pathogenic, 

(C393) 
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(3) All tlie diseased^ conditions attributed to spiiilla are duo to spiro- 
cJiaetes. One knows of multiple examples of spiroebaetoses; one does 
not know at present of any spirillosis, even on taking into considtn'aiioii 
tbe wbole animal scries. 

To speak iii Ixnman or comparative pathology of B]>irilla and of 
spirillosis in cases of spirochaetes and spirochaetosia is not only t.o commit 
an error in language but also to ignore zoological and botanical notneii 
clature^ without tlio^ observance of which scieniiiic language could not 
attain rigorous precision ; it amounts to breeding* or maintaining in- 
accurate sciontifio notions which are very prejudicial to the progress and 
diilusion of soiencod’ 

LegePv (Andre). Spirochete de la musaraigne {Orocidiira Stampjlii 
Jentink)* [A Spirochaete of the Slirewmouse .]—BidL Soc. Path* 
ExoL 1917. Apr. Vol 10. No. 4. pp. 280-281. 

Leger adds still another spirochaete to the list of those already found 
in the blood of mammals. The insectivorous host was caught in the 
sewers of Dakar, French Senegal. In the blood the spirochaetes were 
fairly numerous (1 per 15 fields of the microscope, inch Stiassnie 
lens) and presented fairly active movements. The organism was on an 
average from 14 to 16/^ in length by about *25/^ in breadth and possessed 
four or five spirals ; after staining it was seen as a straight or slightly 
curved spiral filament with whip-lilce extremities. The spirals'were 
generally irregulp in size measuring 2ju in width by 1 to T5/i in depth. 
Blood examination also revealed a large number of Anaplasnah m>a>r- 
ginale and a very few parasites of the genus Grahainella. The patho- 
genicity of the spirochaete will be described later by the author. The 
name SfiwcJiaeta crocidurae is given to the organism. 

Cabpano (Matteo). Su di uuo spirochete osservato nel topo bianco 
{Mus rattus var. alba) e quaiche considerazione su aleuni spirocheti 
saprofiti, [A Spirochaete Observed in the White Rat and some 
Considerations on Certain Saprophytic Spirochaetes .]—Nuom 
Ercolani* 1917. May 15 & 31. Vol. 22. Nos. 9 & 1(3. pp. 141-140 
& 163-168. With 2 text figs. 

A white rat which had been inoculated iiitrapciitoueally with <i 
broth culture of a strc])tococcus died after two days with lesions of 
intense peritonitis. In the peritoneal tuxudatc'-, besides ab mu hint 
streptococci, there was a considerable number of spiroebactes, some, 
occurring singly, some in process of division, and some in eitirnps. 
In fresh preparations a number appeared to execute rather active 
movements while others were almost non-motile. TTie movements were 
of three types, propellerdike, serpentine, and a motion of contraction 
and expansion like the uncoiling of a spring. 

^ The organisms were stained with difficulty; ZiehFs carbolfuchsin 
diluted and slightly heated, and Giemsa 1 in 10 applied for about 12 
hours, gave the best results. When stained, single spirooliactes 
measured from 5 to 12/^ by *25/t in thickness and usually possessed 
from two to three large spirals, S-shaped and other forms were seen. 
The ends were often sharp but in some cases one end was apparently 
blunted. The interior often appeared to contain elongated granules 
TOth a nuclear appearance. Traces of a lateral membrane could be seen 
in some. There were no visible lateral or terminal cilia. Repro¬ 
duction appeared to take place by transverse fission but a few elements 
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appeared coupled closely parallel to eacli otter. Spindle-sliaped 
bacillary forms were also observed in the peritoneal exudate. 

In the heart blood a few very scanty spirochaetes similar to those 
found in the peritoneal exudate were discoverable, but no spindle- 
shaped elements could be seen. 

In the gastric and intestinal contents of this animal numerous 
spirochaetes were found of two distinct types, (1) stumpy elements 
from 6 to 12/i in length by Ifa in breadth with three or four shallow 
spirals and rounded ends, and (2) more numerous elements of the same 
nature as those seen in the peritoneal exudate and in the blood. 
Ill healthy rats belonging to the same lot as the above rat numerous 
microscopical examinations failed to reveal spirochaetes in the cir¬ 
culating blood; they were, however, easily distinguishable in the 
gastro-intestinal contents, especially in the caecum. Inoculation of a 
loopfiil of the peritoneal exudate from the dead rat into a healthy white 
rat produced no effect. 

The author proceeds to discuss at length the significance of this 
secondary invasion mth spirochaetes supervening on a streptococcic 
infection. A list of spirochaetes discovered by various authors in 
animals in health and disease is given. The author believes that many 
of these spirochaetes live normally as saprophytes in the digestive, 
excretory, or respiratory tract of animals, but probably play a con¬ 
siderable role as secondary invaders when the resistance of the mem¬ 
branes has been lowered by some disease-producing agent. The 
case of spirochaetes in the lesions of pigs infected with swine fever is 
quoted as one example. 

(c) PinOPLASMOSES. 

Yakimofp (W. L.), Schokhor (N. J.), KosELiaxE (P. M.) & 
Paroisky (P. S.). Maladies animales du Turkestan russe i para¬ 
sites endoglobulaires. [Animal Diseases caused by Intracorpus- 
cular Parasites in Russian Turkestan.]— Bull. Soc, Path, Exot 
1917. A])r. VoL 10. No. 4. pp. 302-311. 

The following are results published by the Commission appointed for 
investigating human and animal tropical diseases in Russian Turkestan, 
sent by the George Speyer Institute, Franl^Iort-on-Main, the Inaperial 
Institute of Experimental Medicine of Petrograd, and the Veterinary 
Department of the Ministry of the Interior, Russia. 

Piroplasmoses.—BoYme piroplasmosis had been recorded in 
Turkestan by Kovalevsky and Stolnikofe, but these authors 
probably confused two distinct diseases—^piroplasmosis and theileriasis 
—as well as some bacterial diseases, as blood examinations were not 
always made; in one outbreak a mortality of 61*5 per cent, was 
recorded. Bovine piroplasmosis was identified by Yakimoff and Ms 
co-workers in two localities, the symptoms being similar to those of 
redwater in other countries. The P, bigeniinum presented the usual 
morphological characters: pear-shaped forms 1*42 to 2*13/^ X 1 to 
1*42,u, round forms 1*4 to 2*13,Trypan blue gave very good 
results in the treatment of affected animals. Twenty-five cc. of a 1 per 
cent, solution in normal saline were injected; a total dose of from two 
to three grammes was sufficient even in the acute form. The parasites 
disappeared from the blood ’v^uthin 12 hours and the temperature 
came down. The cure was complete. 
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Equine piroplasiiiosis has existed for a long time in several Jocalities 
in Turkestan. Kovalevsky (1909) discovered small round-slniped 
blood parasites characteristic of piroplasniosis on postrinortem exa.inina- 
tioii of a horse. The authors themselves identified two spevies of 
parasites^ vix., Fiwphsma cahalU and Huliallia egui. ''Phe syiiiptoins 
of the disease caused by P. caballl arc fever, up to 41 *4® (i., pulse up to 
100, thready in some cases, respiration uj) to 40 and of the abdominal 
type, loss of a,ppGtito, and depression; the eyelids arc half closed, and 
sometimes there is lachrymation and petecliiae on the conjiiiictival 
mucous membrane. The mucous membranes am coloured more or less 
yellow ; the urine is thick and of a daik-yellow up to a reddish-hrown 
colour : sometimes it contains albumin. The percentage of haemo¬ 
globin may fall down to 35. Decomposition sets in qnickly after death 
and the fat and the serous membranes are stained yellow ; there is 
then seen congestion of the internal organs, enlargement of tlu^ s[)lecn, 
and serous exudate within the pericardial sac. The P. cahalli of 
Turkestan was similar to that of other countricvS -single and bigeminate 
pear-shaped forms and rounded parasites. 

In sheep the authors discovered piroplasms and llieileria, in the case 
of slaughterhouse animals. Cases due to piroplasms were rar‘cr than 
those due to Tlieileria. The piroplasms were of tlie Jaige pear- 
shaped form and there was never more than one parasite in a single 
red corpuscle. 

Dsghunkowsky and Lmis (1907) first observed ovine piroplasmosis 
in the Transcaucasus, wkere the disease causes great losses. Yakimoif 
believes that according to the figures published by these two authors 
they were dealing with a mixed infection due to piroplasms and Theileikn 
The same authors (1909) discovered in the Transcaucasus a disease 
of goats in which they described small rounded-oval or elongated-oval 
parasites smaller in size than those found in vsheep. It is probable 
that these also were not piroplasms but Theilcria. Bciikllhase (1913) 
described cases of goats infected with parasit('.s of the type T/ieilerta 
mutam in German East Africa. In a single case YakimofT discovered 
a fairly large intracoipuscular parasite resembling a piroplasm in the 
blood of a goat in Turkestan. 

The blood and spleens cf a large number of dogs in sevcntil towns 
were examined but no case of piroplasniosis was discoverable. 

On the other hand, piroplasniosis appears to be very widespread 
among wolves. In the slaughterhouse at Tas(‘hkento 75*9 per cent, 
were found infected. The degree of infection varied; as ii rule the 
infection -was latent and the parasites very rare. The parasites 
occurred as ring-shaped, small pear-shaped, and rarely rod-shaped 
forms; elements in the form of a Maltese cross were seen. Theileria 
and anaplasms were observed in conjunction with the piroplasms, 1^he 
average size of the piroplasms was in the case of the rounded forms 
1*42, bacillary forms 2*]3, pear-shaped forms l*5/o Sometimes eight 
parasites could be seen in one corpuscle. In the case of one wolf killed 
on the Afghan frontier parasites resembling P. canis were found. 
It is recalled that Nottall and Gbaham-Bmith failed to inicct jackals 
with P. canis, Patton (1910) discovered piroplasms, P. gibsoni in 
Madras jackals and dogs, and Nxjttall (1910) found a piroplasin, 
P. rossi, in an African jackal. 
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Theileriases .-—Tlie autliors noted some acute cases of tlieileriasis in 
bovines. Two animals were seen with, a liigh temperature and general 
depression, but no other symptoms. Eighty per cent, of the red 
corpuscles were found invaded on examination of blood smears, xifter 
a few days the temperature became gradually lower and the number of 
parasites diminished but they did not disappear completely. In 
Turkestan there thus exist two forms of theileriasis, viz., an acute and a 
chronic form; the former lasts a few days and then becomes chronic; 
ill the latter condition the jiarasites did not disappear entirely from the 
blood. The mild nature of the disease and the presence of parasites in 
the blood of healthy animals indicate that the Theileria of Turkestan is 
not Til. 'pctrva, but perhaps Tli. mutam or a variety of this species. 
Calves inoculated with large quantities of infected blood developed 
in a few days a small number of Theileria which persisted but did not 
increase in number. Neosalvarsan and trypan blue injected intra¬ 
venously failed to cause the disappearance of the parasites. 

Theileria were found in smears from the blood of sheep killed at the 
Taschlrente abattoirs. They were oval or pear-shaped in form, 1*5/^ 
in length, with a small chromatin dot; rod-shaped parasites were 
very rare. Similar parasites have been described in sheep by 
ScHELLHAsn (1913) in German East Africa, by MxICMe (1914) in 
Nigeria, and Rodhain (] 916) in the Belgian Congo. They were called 
Theileria ovis by the last-named author, and also prior to that date by 
Yakimoff in 1914. 

Blood parasites which were believed to be Theileria {Th. camelensis) 
on account of their morphological characters were found in the 
blood of three camels. They were rounded in form with lightly 
staining reddish chromatin, few in number, and always occurring 
singly. 

In the blood of one fox out of several examined a few Theileria were 
found in the form of rings each vith a mass of chromatin, 

Nutlalliases. —Several cases of nuttalliasis either alone or associated 
with piroplasmosis were found among horses. Clinically there was 
high temperature up to 41^ C. or more, accelerated pulse (100), depres¬ 
sion, jaundice, but no liaemoglobinuria as in the case of the infection 
due to P. eaballi In blood smears four pamsites were sometimes 
found together assuming the shape of a Maltese cross. One case was 
treated successfully by means of trypan blue, although Theileb states 
that this drug has no action upon Nattdlia equL These parasites were 
found in about 2 per cent, of the horses killed at the Taschkente 
abattoirs; they were rounded or ring-shaped, rarely pear-shaped. 
The round forms were 1’42 to 2‘48/4 in diameter, the pear-shaped 
forms 0*71/6 to 1*42/6 X l*42^u to 2*13/6. Nuttalliasis was found by 
Dsceunkowsky and Lxjhs in the Transcancasus. 

Several cases of nuttalliasis were found among asses in one district. 
The parasites were rounded or slightly oval, and sometimes pear- 
shaped. The chromatin was well-developed. No division into four 
daughter parasites was observed. This disease was also observed in 
asses by Dschuxkowsky and Luhs iu the Transcancasus. 

Anaphsnioses. —Out of 193 bovines examined in one locality 
Theileria alone were found in the blood smears of 147, Theileria and 
anaplasms in 13, and anaplasms alone in one cage only. The infection 
in bovines was probably first observed by Stolnikoff (1908), who 
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mistook the causal organism for Piroflasnia anmdainm. Ana'phmna 
marginale was the only form seen and never A. eenfrale. The 
parasites were of a reguhirly rounded shape and occurrcHl singly and, 
rarely, in twos within the red corjmscles; sometimes forms iiiiclergohig 
division in the shape of a dimil>hell were seen. Wlien assocaat^cd with 
piroplasiiis the anapla.snis wore rare hut tliey wci’c iiimierous in ih(^< 
case of pure anaplasitiosis. Tliey stained of a deep violet colour 
with Giemsa, and were from 0*5 to l-25p, in diameter. 

Anaplasnis were found in two horses, in one case associated with 
N. equi and in the other ease alone. No anapiasms weja^ found in 
asses. 

The first case of aiiaplasmosis discovered by Yakimofl in dogs was 
found in a case severely infected with natural!y-coiitractcd leish¬ 
maniasis. Two other dogs inoculated with an emulsion of the organs 
of this dog became infected with leisliinaniasis but not with anaplas- 
mosis. Several cases of anaplasmosis were afterwards seen in dogs, 
but never in sheep and goats. 


Stoute (R. a.). Plroplasmosis Equine Malaria A—-JL Amer. Vet. 
Med. Assoc. 1917. May. Vol. 51. (New Ser. VoL 4.) No. 2. 
p. 239. 

A mare imported into Barbados, West Indies, fnmi St. tlroix showed 
symptoms commencing with inappetcncc six da,ys after landing; 
two days later the appetite had disappeared. The following symptoms 
were then observed n-thG conjunctival, buccal, and genital mucous 
membranes presented a yellow appearance; lachryination ; inter¬ 
mittent hurried pulse ; quickened respiration ; temperature JB\ ; 
great disinclination to move ; marked consti])ation. Idie respiration 
was very rapid just before death. The blood smears, which were 
examined by the Bureau of Animal Industry, showed nuincrous piro- 
plasnis. The author is unable to suggcvst how this disease appeared 
in the West Indies. 


(d) Trypanosomiasis. 

HoRNBy (H, E.), Transmission of Cattle Trypanosomes by Flies other 
than Tsetse*- -'Modma Agric. Jl. 1917. Apr. Vol. M. No. 2. 
pp. 168-176. With 1 plate comi)rising 2 figs. 

In this article Hornby refers briefly to the existing know!edg<‘, with 
regard to the classification and transmission of trypanosomes. In 
Centra] Africa it has been shown that wiier(i the tsets<', lly exists one 
always expects to find the domesticated animals affected wiih tryjiano- 
somiasis, and the same apjilies to Rhodesia. Mokt(K)mery and 
Kinghorn (1908), however, concluded that trypanosomes may be 
transmitted by Glossina morsiUms, Btomoxys caleitmns, and a specimen 
of Lyperosia.” Bevan (1910), on the other hand, maintained that 
trypanosomiasis did not spread in the absence of the tsetse fly. 

The author states that experience with fly-siruick cattle in almost 
every part of N.E. Rhodesia, and in the adjoining parts of N.W. 
Rhodesia, Nyasaland and Portuguese East Africa has showm liim that 
the vast majority of fly-struck cattle in these areas are infected with 
T. pemrum; only comparatively few were found to harbour T. brued 
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or T. vivax, although, these trypanosomes are well represented in other 
parts of Ehodesia. In a district where T. ])ecorum and G. morsUans 
are both common it has been stated that if all the mammals and flies 
are examined only comparatiyely few of each lot would be found to 
harbour trypanosomes, nearly all the infected mammals being ruminants 
and aJl the affected flies being Glossina. Further, not all ruminants, 
nor all tsetse flies are susceptible, and in any fly belt it is exceptional 
to find more than 50 per cent, of the ruminants and 5 per cent, of the 
flies infected. Various authors have demonstrated that trypanosomes 
in other parts of the world can be and frequently are transmitted 
mechanically by flies other than tsetse flies. It remains to be shown 
that the Central African trypanosomes are often transmitted in a similar 
manner. Jowett (1910 and 1911) showed that outbreaks of trypaiioso-* 
iniasis due to T. congolense {pecorum) frequently occurred in Portuguese 
East Africa in localities containing no tsetse flies but into which some 
animals had been brought from a distance and had been submitted en 
route to the attack of one or other species of Glossina ; he further 
showed that Stomoxys or Ilaematopota were capable of transmitting 
the trypanosome mechanically. Owen (1914) demonstrated that try¬ 
panosomiasis of cattle in N.W. Ehodesia was spread by a species of 
Tabanus; and Jones (1915) showed that the disease was spread in 
cattle near Beira by Tabanus or Hippobosca. Balfour in the Sudan 
and Bruce in Nyasaland were both convinced of the important part 
that mechanical infection may play in spreading outbreaks due to 
T. pecorum ; the latter observer blames Tabanus and Ilaematopota but 
considers that the evidence that Stomoxys plays a similar role is un¬ 
satisfactory. Braun (1914) in German East Mrica stated that it was 
possible that in addition to tsetse flies other biting insects (Stomoxys 
-and tabanids) transmitted T. pecorum [congolens^. 

Ill 1914 the author inoculated a dog ^vith a strain of T, brucei vel 
rhodesiense; the dog afterwards showed numerous trypanosomes in 
the blood. The dog "was allow’^ed to cohabit with another dog, while 
the attacks of Stomoxys and haematophagoiis museids caused severe 
excoriation of their ears. The urdnoculated dog, subsequently fell ill 
and blood examination revealed numerous trypanosomes similar to 
those found in the other animal. 

The farming district of Fort Jameson is a " fiy-freo ’ area almost 
•completely surrounded hy ‘ fly.’ It is not a matter for surprise then that 
•outbreaks of trypanosomiasis are constantly being reported from its 
periphery. I was soon impressed with the disjjroportion bet-wen the 
large number of animals affected and the small number (frequently 7dl) 
of tsetse that had been seen in the neighbourhood of the outbreak. Making 
ail allowmiices for bad herding and straying cattle, it seemed impossible 
that, as was frequentty the rule, an entire herd of fifty cattle could be 
infected by tsetse that no one had ever seen. Granted that the initial 
cause of the outbreak was a beast struck by a stray tsetse, it seemed 
probable that the disease was spread in the herd by some other agency. 
Then again, I have travelled through a district in December, just as the 
rains were starting, and of a thousand village cattle examined I have 
found loss than a dozen to be fly-struck. I have travelled in the same 
district six months later, and found that five hundred of those previously 
examined were either dead or very ill from trypanosomiasis~~on neither 
journey did I see a tsetse fly, although 1 know that from time to time 
odd ones are to be seen close to the district in question. This seasonal 
oociirreuee of the disease, coincident rvith the biting fly season, is 
significant.” 
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Tlie aiiilior then adds that in other districts wlier(5 tsetse flies were 
scanty a large proportion of cattle became alTected witti trypanO" 
Bomiasis. As experience has shown ihat less than 5 p(‘,t cent. oC 
Glossiiia are infective large number of cases (‘oiihi not entirely 

attributable to tliem. On some estates wlnn’e the, danger fj'oin 
mecliaiiical infection has been realised and measuievs taken to isolat.ci 
all fly-stjiick cattle, no fresh cases occurred during the last suniincr, 
although during each of the three pj’cvious ones severe outbnaiks had 
been the rule, 

Tlie following footnote to this article is added by tire Oliief Veteriiuiry 
Siiigeon, Southern Rhodesia :— 

Wiili rt^gard to the conclusion that in certain circumstances trypano¬ 
somiasis ill domestic animals is transmitted by biting dies other than tsetse^ 
whilst this may be true for some areas, it is a very rare occurrence in 
Soiitlierii Rhodesia, where, as the resiilfc of the praciaoal observation—no 
tseiise, no trypanosomiasis—it has not been found necessary to impose 
any veterinary regulations in respect to this disease.” 

Maynab,i> (G. D.). The Trypanosomes of Sleeping Sickness; being a 
Study of the Grounds for the Alleged Identity of T. brucei with 
those causing Disease in Man in Nyasaland.- The South African 
Imtitnte for Medical Research, Publication No. 6. 39 pp. With 
1 table & 26 charts. Dec. 17. 1915. Johannesburg. 

This publication consists of a detailed criticism of the findings of th(', 
Sleeping Sickness Commission of the Royal Society in its Report 
No. 16 [see this Bulletin, YoL 3, No. 1, pp, 5-12]. “ The Commission 
having satisfied itself that the Sleeping Sickness of Nyasaland and 
Rhodesia is caused by a trypanosome which, it states, is common in 
all fly~couiitry and is spread from wild animals to man, recommends 
that efforts should be made to diminish, as far as possible, the number 
of wild animals in fly-areas.” 

Reference is made to the difficulties involved in exterminating game 
from the known African fly-areas and for the above recommendation 
to be valid two suppositions nuist be confirmed, viz. (a) that wil<! 
game in all districts wliere (J. morsitans is found are carriers oC the 
trypanosome causing human tryj)anosomiasis, and (6) that if the game, 
is eliminated the smaller animals will not ach a^s carriers.” Many 
ambiguities in the Commission’s report are revealed by the author, 
and careful cojisideration of the far-reaching conclusions is advised 
before African govermnents should endeavour to cany them ini.o 
effect. 

The Commissioners consider that the morphology of the trypano¬ 
somes studied is a most important point, especially as regards 
length, and the numerous g^-aphs of frequency-distributions of length- 
measurements indicate the value they place on this method of examina¬ 
tion for the purpose of classification. Maynard points out that in 
common with other writers they have discussed this point entirely 
from an inspectional standpoint, and appear to be unacquainted with 
the methods of the scientific analysis of such distribution, or of the 
statistical laws on wdiich alone can sound deductions as to similarity 
or dis-similarity be based.” 

Karl Peabson had already pointed out the great chances of error that 
might arise when trypanosomes are considered to be identical simply 
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according to the method adopted by Bruce and his colleagues. The 
greater pait of the present paper is devoted to an intricate mathe¬ 
matical analysis, on the same lines as suggested by Pearson, of the 
graphs of the various trypanosomes given m the Oominissioii’s reports 

The author concludes from this study— 

1. That the analysis of length distributions shows that the dimor|>Me 
trypanosomes dealt with, viz., T. rliodesiense, T, hrueei, 1\ gmiMense^ 
Trypanosomes of JSTyasaiand Bleeping Sickness, and Nyasaiand wild game 
strain, have certain features in common. With some exceptions, wMcli 
are not coiiiined to any particular strain, the general character of resolution 
is similar, 

“2. That there is some evidence to suggest that there is less similarity 
between the Nyasaland human strain and T. hrueei than between 
T. rJiodesiense of Stephens and Fantham and T. gamhiense as recorded by 
these authors. 

“ 3. That the analysis suggests that uniformity in treatment of strains, 
prior to the inoculation of rats, from which measurements are made, may 
be an important factor in determining the mean size and the variability 
of the components of the distributions. 

“4, That at present no valid argument in regard to the identity or other¬ 
wise of T. hrueei and the tiypanosome causing disease in man in Nyasaland 
can be drawn from length-measurement-distributions. 

“ 5. That this method of investigation may probably prove of service in 
the study of trypanosome species when proper analytical methods are 
employed at the time the investigations are being undertaken, but that 
nothing of value can be expected from an uncritical examination, or mere 
inspection, of the crude distributions.” 

The pathogenicity tests on laboratory animals of the various strains 
of trypanosomes studied by the Commission are then discussed and 
from the data the author infers “ that at present the only valid argu¬ 
ment in favour of the identity of the trypanosomes causing disease 
in man in Nj^asaland with T. brucei is to be drawn from such experi¬ 
ments. There is some doubt, however, as to what weight should be 
attached to differences in period of illness before death, and, moreover, 
whether any stress should be laid on similarity in this respect in the 
absence of confirmation by other methods of investigation.” 

No differences in the trypanosomes can be noted by studying the 
carrier question, T. rhodesiense may be carried by G. nwrsitans and 
G. brevipaVpis, T. brucei by G. morsitans and G. palUdipes, T, gamhiense 
by G. palpalis and G. morsitans. The cycle of development in 
G. niorsitams is similar for T. brucei, T. rJiodesiense and T. gamhiense. 

With regard to cross immunity tests the experiments carried out 
by the Commission indicate that T. brucei, the Nyasaland human 
strain, the Nyasaland wild G. morsitans strain, and T. rhodesiense were 
not identical. Moreover, experiments carried out in the same direction 
by Laveran and Nattan-Larrier and Mensil and Leger tended to 
show that T. rhodesiense is not the same as T. hrueei, and that a closer 
relationship exists between T. gamhiense and T. rhodesiense than 
between T. brucei and either of these trypanosomes. Such experi¬ 
ments on the effects of various immune sera as have been undertaken 
‘‘ negative the supposition that T. brucei is identical, or even closely 
allied to the trypanosome causing Sleeping Sickness in man.” 

The importance attached to geographical distribution is indicated 
by the following quotation:—'' The Commission thinlcs that, in addition 
to the morphology and action on animals, the geographical distribution 
of * Nyasaland sleeping sickness/ or ' Trypanosoma brucei disease' 
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is tlie only way—experiments on man being impracticable—ol showing 
that Trypanosoma brucei and Trypanosoma rhodcsiense are one anci 
the sainc.^^ The author states— 

That there is no evidence ai present from llie known j^c'ograpliieal 
distribution of 1 \ hnieei (iO suggest thal. it is a cause of Sleeping ^Siekness in 
mail; and that. ev(‘n if it. wiwe found to iiroduee disc^ase in man this wmuld, 
of itself, constitute no greater argunuuit in favour of its ident.it.y wit-li the 
IMyasalaini human try]>a.nosomc than with T. gamhionHe. 

“10. Trom ilic foregoing it would ajiiiear, thiuefoj’o, that i.lierc is v<u*y lii.ile 
scientific evidence to support the contention that 2'. brncei and the trypano- 
soiiie causing Sleeping Sickness in Nyasaland are the same species, while 
there are some very valid reasons for regarding ihcni as distinct. Although 
the. question may still be considered sub judiee there docs not seem to bo 
any jiistilication for cnlcttaining a bias in favour of their identit-y. If this 
be admitted it follows that the recommendations of the (Commission, -wMcli 
arc based on their assumed identit.v, do not rest ou a sure foundation of 
fact.’’ 

The author then enumerates a few hypotheses which suggested 
tliemselvos in the course of this study as possible exjilanations ol some3 
of the facts. A priori it is unlikely that the Nyasaland human 
trypanosome is a newcomer into the country and thus it may be that 

(1) the Nyasaland disease is caused by the T. yamhiense and that the 
increased virulence is due to the change of the invertebrate host, 

(2) that the human strain is derived from the wild game strain of the 
country, and (3) that it is the result of a dual infection witli say, 
T. gamhiense and a game strain. Various arguments in favour and 
against these theories are brought forward, 

“ It may be pointed out that uluIoss an imiuodificd game strain be tlio 
cause of human ti^panosomiasis—and the weight of evidonco aj>pears to 
me to bo against thfs view—the human carrier is of much greater im])ortanco 
than the wild animal, and consequently the recommendations of the 
Commission cannot., iiiiless considerably modified, bo accepted as a satis¬ 
factory solution. The wliolesalo dostruction of the big game of Africa 
cannot be accomplished without profoundly altccUng the economic position 
in this Continent, nor, even if it could be satisfactoTily carried out, can any 
poshive guarantee at present bo given that the situation in regard to 
Sleeping Sickness would be improved/’ 

TmouMANN (Ernst), MiscMnfektionsversuche mit Trypanosomen, 
[Mixed Infectious with 1Vy''pau(>s()mes.]—Zc^7■scAf. /- //v/q. '?«. 
InfeMiomkr. 1916. Nov. 23. Vol 82. No. 3, pp. 5lV^r)26. 
With 6 tables. 

“ Tlie manner in which mixed trypanosome inhv-tions behave in mice 
was first investigated by A. Laveiian and J). Eoxjdsky (1912). They 
obtained strains without centrosomos from Trypanosoma brucei, Trypano- 
som>a evansi, and Trypanosoma, soudanense by the action of oxa^iino oh thCBO 
parasites. Such parasites mixed with normal individuals of the same 
strains were completely eliminated in from 2 i.o 10 mice pa-BsagCB. After¬ 
wards £. Oehlek (1914) showed experimentally’^ how artificially mixed 
infections with trypanosomes conducted themselves in mice. 'Oeiiler 
obtained a pure strain by means of single cell transmission of a nagana 
strain (No. 4) maintained in our Institute. One branch of tliis strain was 
made drug-fast against salvarsan and another against tartar emetic, while 
another was not treated and thus remained sensitive i.o drugs. Each of 
the drug-fast subsidiary strains were then mixed with the drug-sensitive 
strain, inoculated into mice, and then carried on in these animals. In 
the course of passages the trypanosomes became separated and it always 
happened that the drug-fast components of the mixed infeci.ion gradually 
disappeared, Oehlee makes the difference in multiplication lespoii&iblo 
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for tlie separation and he expresses the OTiinion that all acute strains ‘ that 
have been carried on for several passages must bo regarded as pure— as 
pure as if they had originated from a single trypanosome.^ ” 

It was obvious that in the course of passages a more quickly multiply- 
ing strain would ultimately lead to the suppression of a more slowly 
dividing trypanosome provided that the greater multiplication was also 
combined with stronger virulence. The question arises, however, as 
to what would happen in the case of a mixed infection with two or 
more strains possessing approximately the same power of multiplication 
and toxicity. The experiments described by the author in this paper 
were performed with the object of solving this problem. 

Two nagana strains named Strain 4 and Strain 90 FL, respectively, 
were used; these had been maintained in rats or mice and possessed 
approximately the same virulence in that they both killed mice in 
from four to six days after inoculation. Neither of these strains 
had been submitted to the action of any drug but Strain 4 had 
been shown to be very insensitive towards arsenic, while the othei* 
strain remained quite sensitive. The two strains also possessed 
immunological diSerences in that a serum immune against one strain 
had no protective powers against the other. Equal quantities of these 
two strains were then inoculated into five mice and a series of the 
passages made from each of these mice. At various passages the 
nature of the infective organisms was ascertained by determining the 
curative action of the sera immune against each of the original com¬ 
ponents on inoculated mice; the arsenic-fastness of the organisms was 
also tested by inj ection with arsacetin. At the 6th passage both elements 
were present in every case. In the case of one of the mixed strains 
the arsenic-fast element had become ehminated in the 10th passage; 
in the case of the other three mixed strains carried on both elements 
remained for a longer time, but at the 20th or 21st passage it was 
found that only the arsenic-fast strain remained; the remaining 
mixed strain was lost. 

In order to make sure that one element had not been missed because 
of the small number present in the peripheral blood experiments were 
next made using for transmission the heart blood of iniected mice 24 
hours after inoculation, and tests were made at various passages 
as before. Separation, however, took place in the same way, but after 
a greater number of passages and this would probably be accounted 
for by the fact that the passages were made more quickly. 

The question now arose as to whether a separation would take place 
in the case of two equally virulent trypanosome strains which set up a 
chronic infection after inoculation into mice. Tests by means of 
specific immune sera would not be possible in this case as the strains 
undergo marked antigenic changes in the course of a chronic infection. 
It is, however, possible to perform the experiment by utilising 
two trypanosomes which present morphological differences; Thus, 
a strain of T. hrucei (Strain 63) obtained by the author from an 
ox in German East Africa, and the small East African trypanosome, 
T. congolense (Strain B), were used. Both these strains took about 
30 days to kill a mouse; the remission period occurred earlier, about 
the 7th day, in T. brueei than in the case of T. congoleme, 14th to 16th 
day. Mice inoculated with equal quantities of these chronic strains, 
were examined daily as to the relative proportion of large and small 
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irypaiiosooies in tlie biood. Sub-inoculations were iiiuile when they 
were present in equal quantities and also when one clement coinsiderably 
exceeded the other or was apparently absent under the microscope, 
in the case of the mixed strain obtained from one mouse s^qKi-raiion 
ociairred rather early, hut in the ca.se of the other four mixcxl stra.iiis 
it' was not possible to o!)in,in an)" separation aJthoueii tlu' eK|M‘riinents 
wore C{U‘rie(l on over tlire(‘. jnonihs. 

Mixed inhxdiioiis iu*i^ known to occur natiiraJIy. Yohkk a.nd 
Blagklohuv (bJ!!) observed a horse infected wii-h T* rivdj: {i.ml 
T. dtnforphou. Buaun and Tkioiimanw protluced <1 mixed infeadhui 
with T. hrncci and T. eongolense. by fcetUiig (Jlossina on rai/S a,i 
Amaiii, German blast Africa. 

The following are briefly the author’s conclusLoiis :— 

'' (1) In the case of a mixed infection mtli two equally virulent axudn 
uagana strains separation takes jdace in the course of a few piissagcs 
tlirougli mice. 

“ (2) llio separation may take place by the elimination of one or oiher 
c<'mi]>onent. 

“ (5) Diilercnco in sensitiveness of the components towards arsae<din 
exercisers no appreciable inliuenec on tlic direction in which die separation 
may take place* 

(4) The separation of two equally viruUmI, na,<>ana sij’a/ins is aJso not 
prevented if the heart blood of the mice infected with tlu‘ mix<*d si,rains is 
used for siib-inocxilation* 

“■ (5) In the case of mixed iiifeetioii with strains {T. brueel a,ud 1\ von- 
golense) producing a chronic disease in mice separation of the compoiH^uis 
does not take place in <*oiisequencc of the rennssions which occur. 

(fi) Exceplioiially a separation can take place if one of tiie two <‘oin- 
ponents is indeed carried ovei in the course of sub-inoculatioiu but docs 
not infect.” 

Yakimofp (W. L.) & Wassilevsky (W. J.). Essais biologiques sur I© 
luargol (102 do Danyssj). Traitement de la dourin© exp6rimeiitale 
dessouris. [Biological Tests on Luargol (Danysz’s 102). Treatment 
of Experimental Douiine of Mice.]—0. R. 8oo, Biol. 1917. 
Apr, 2L Vol. 80. No. 8. pp. 387-388. 

Tlic effects of luargol (an organic arsenical compound containing 
antimony^ bromine, and silver) as well as its disodic compouud w(U‘e 
examined by the authors on normal mice and on mice infected with 
the Russian strain of dourine. It was fouiwl that; I cc. of a 1 in 250 
solution when injected intravenously killed normal inicH^, in two days 
after injections but that mice survived the injection of 1 <ic. of 
weaker solutions, I in 300 to up to 1 in 800. The minimum fata! dose 
was thus 4 mgm, for a mouse weighing 20 grammes, aiwl thin maximum, 
dose tolerated 3*3 mgm. These results indicated that luargol is hiss 
toxic than German and Russian salvarsan. 

Mice infected with dourine, injected intravcnousl}" wiih solutions 
of 1 in 600 up to 1 in 900, recovered and were kept under obsorvatiou 
afterwards for 60 days. In the case of infected mice treated with 
weaker solutions, 1 in 1,000 to 1 in 2,000, relapses occurred in from 
11 to 20 days. The therapeutic dose was thus 1 cc. of a I in 900 
solution, or IT mgm. 

The therapeutic index or the ratio between the minimuin enmtive 
and the maximum tolerated dose is thus 1; 3, which is better than that 
of salvarsan* The authors conclude that 102 is a very good chemo¬ 
therapeutic agent, 
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Wehrbein (Heinricli). Die Diagnose der Beselialseiielie mittels der 
Kongliitinationsiiietliode^ [The Diagnosis of Donrine by Means 
of the Conglutination Method.]— Arch. /. Ih'ss. u. PraU, Tierlieilk. 
1917. Apr. 14. Vol 43. Nos. 2 & 3. pp. 233-23S. 

The coiigliitiiiatioii test closely resembles the deviation of the com¬ 
plement test except that in the final reading clumping of the blood 
corpuscles instead of haemolysis serves as the indicator. The test was 
studied by Stranigg as applied to the diagnosis of glanders and it 
was also "^applied by Ehrlich, Bordet, and Streng to detect the 
presence of antibodies against various bacteria and other albuminous 
products. 

Careful titration of the various reagents is necessary. The author 
uses fresh horse serum as complement. This loses its activity on 
standing after six to seven hours but in the case of a healthy horse its 
titer remains constant and need not be determined for each experiment. 
A horse is selected possessing a serum mth the highest complement 
titer. Some horse-sera agglutinate the corpuscles to a high degree 
and should be avoided. 

The sheep blood emulsion should be of constant thickness and is 
added in the proportion of OT of a 5 per cent, emulsion. 

The antigen consists of pure trypanosomes obtained by repeated 
centrifugation from the blood of infected rats. An emulsion of 1 in 
100 is made up, 

A suitable serum must be obtained for conghitinating the sheep 
blood corpuscles. The best titer is OT when OT horse-serum is used 
as complement with OT of a 5 per cent, emulsion of sheep corpuscles. 

The reaction is usually read off three hours after the addition of the 
inactivated ox serum and the sheep corpuscles. The suitability of each 
lot of antigen is tested with a serum from a knowm dourine-infected 
horse and from a known normal horse. 

The serum to be tested must be sterile. Putrefaction or the addition 
of chemicals is fatal to the test. The sera are inactivated for half an 
hour at 59^ C. 

The reading of the test is easy in a good system. With a positive 
result all the corpuscles are clumped together and with a negative 
serum there is no trace of clumping. 

Nineteen donrine sera gave positive results corresponding with those 
given by the ordinary deviation of the complement test, and to a large 
extent with the agglutination test, with one exception in which an 
animal that had been infected for a considerable time and had then 
been treated with atoxyl ceased to give a positive result with the 
complement test, but continued to react strongly according to the 
conglutination test. Thirty normal sera gave negative results, except 
at first in two cases where errors of technique were detected. 

The author’s conclusion to a very incomplete description of his test 
is as follows:— 

The conglutination test is applicable for the diagnosis of donrine sera, 
but it is more sensitive to errors, and therefore more difficult to carry out 
than the ordinary deviation of the complement method.’^ 
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Dykins (W. a.). & Jones (R. P.). Experimeiits conducted with a 
¥iew to ascertaining the Toxicity of Certain Drugs injected Iiitra- 
fenoisly, and the Action of Same, If any, on Trypanosomes causing 
Trypanosomiasis In German East Africa.— Vet, Record, 1917. 
Apr. 7. Vol. 39. No. 1500, pp. 115-416. 

Nearly all the animals of the regimeni.s in the vcitc'rinaiy eJiarge of 
the authors were infected with trYpanos<)miasiSj and, a,s no liope wa.s 
eiitertaineci of their recovery, some expei'iments were peiJornuid on 
animals in the la.st stages of the disease with the object of ascertaining 
the minimum toxic doses of certain drugs when administcund intrar 
venonsly. 

No toxic effects were, observed after the administration of 25 grains 
of arsenic, 500 cc. of a I in. 1,000 solution of perchloride of mercury, 
fifteen grains of arsenic and 200 cc. of a I in 1,000 solution of per¬ 
chloride of mercury, 150 cc, of a 2 per cent, solution of calx chlorinata,, 
JOOcc. of hypochlorous acid, 300 cc. of a 1 per cent, solution copper 
sulphate. All the animals which died died of trypanosomiasis and 
not as the result of the injections.’’ The minimum toxic dose was not 
definitely ascertained in any case. Excej^t in cases injected with the 
solution of copper sulphate, the effects of which are open to doubt, 
in no case did we discover any drug with an inhibitory action on 
trypanosomes.” 


Delanoe (P.). Contribution 4 I’^tude du pouvoir patbogdne du 
Trypanosome de Mazagan. [Pathogenicity of the Mazagan 
Trypanosome .]—Bull 8oc, Path, ExoL 1917. June. VoL 10. 
No. 6. pp. 501-512. 

In this memoir the author discusses the susceptibility of the various 
laboratory animals to subcutaneous or intraperitoncal inoculation of 
virus obtained from the naturally infected horse. 

Rabbit .—All rabbits inoculated proved susceptible and the diseases 
ran a more or less chronic course. Death occurred in from 2 to 11 
months. The trypanosomes could be demonstrated only at irrcgulai: 
intervals in the peripheral blood, and generally tlicy wtwc few in 
number. Auto-agglutination of the red blood corpuscles is very disfimjt 
and may exist before the trypanosomes appear in the blood. 

Severe external lesions appear commencing from 30 to 25 days atto.r 
inoculation. These Irist take the form of maikcd swellings of the 
conjunctival and nasal mucous membranes together with the formation 
of crusty muco-purulent discharges on these places. No keratitis, 
however, appears. The ears become tumefied and hairless and 
filled with dried-up scaly crusts. Hairless, crusty, symmetrically- 
placed patches appear on the dorso-lumbar region. Lesions of the 
genital organs are also distinct, the sheath and the vulva becoming 
swollen, dry, wrinkled, and crusty in appearance. These lesions 
become progressively intense during the course of the disease, but the 
appetite remains normal throughout. 

On post-mortem examination no swelling of the spleen is observ¬ 
able ; the liver, however, is congested and enlarged, and often attacked 
with fatty degeneration. In one case the heart was found affected 
with very advanced fatty degeneration, 
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Guinea-pig, —A small number of guinea-pigs, infected with, the 
trypanosome after a series of passages through various experimental 
animals, ail proved susceptible and death occurred in from 36 days up 
to 4 moiitlis after inoculation. The trypanosomes could be found at 
certain periods only in the peripheral blood but when present they were 
nearly always very numerous. The trypanosomes disappeared 
abruptly from the blood during the crises. The external lesions were 
less jiiarked than in the case of the rabbit. The most marked lesions 
consisted in an intense oedema along the inguinal and external genital 
regions. 

Dog .—This animal is very susceptible contracting a sub-acute 
infection. The period o£ incubation was about eight days, and death, 
wMch occurred in all cases, took place in from two to four months 
after inoculation. When present in the blood the trypanosomes are 
iimnerous, but they may disappear abruptly from time to time. 
Auto-agglutination of the corpuscles is often very pronounced and 
may appear before the trypanosomes in the peripheral blood. The 
trypanosomes also become agglutinated, forming relatively large 
clumps. 

One dog out of three showed a double keratitis, but no swelling of the 
■eyelids or conjunctiva, and this animal became affected also with 
multiple abrasions on the fore quarters. The other dogs showed no 
such lesions. In all cases the animals became affected with a gradually 
progressive loss of condition until they finally became extremely 
emaciated, affected with partial paralysis of the hind quarters and 
respiratory distress. 

On post-mortem examination there is distinct swelling of the spleen, 
and swelling and degeneration of the liver. 

White mouse .—This animal is invariably susceptible, but, according 
to the virulence of the trypanosome, it may show two distinct types of 
infection; that is, after a period of incubation there may be a con¬ 
tinuous and progressive multiplication of the trypanosomes in the 
blood up to the time of death, or, on the other hand, the disease may 
run a more prolonged course accompanied by crises or recurrent appear¬ 
ance and disappearance of trypanosomes in the blood. The first type 
of infection was set up after inoculation with the primary virus obtained 
from the horse and also in successive passages through mice; the 
second type was observed after passing the virus beforehand through 
the dog and rabbit. The period of incubation thus varied Erora 
2 up to 9 days, and the course of the disease was from 6 to 36 days, 
death taking place after tire shortest interval when the trypanosome 
had been passed through a series of five mice. Auto-agglutination 
was not very marked. On post-mortem examination the spleen 
showed marked enlargement. 

White The period of incubation was about 5 days and death 
occurred in from 18 to 23 days after inoculation from a naturally 
infected horse, but after three passages it occurred in 5 days. The 
infection is thus acute in this animal. Very marked swelling of the 
spleen and congestion and fatty degeneration of the liver is observable 
in the dead animals. 

Alexandria rat,—The infection may be acute or chronic. After 
infection with virus from a white rat death took place on the 6th day 
with extremely numerous trypanosomes in the blood and enlargement 
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of tlie spleen. On tlie other hand a rat inoculated with virus from a. 
gerbil after passage through a long series of other animals showed a 
very typical clironic infectioip with trypanosomes rarel)* prt^setii in 
the blood and siibse(|ucnt recovery. 

Gefbil.-T\m animal is very siisc(‘j)ii])h\ ih(‘ period of iiicuhation 
being only from "2 te) days. The try])a.nosomi\s are xoiy minun’oiis 
on tiie 4th clay, and then show disiinci> aggliit inatiom Aiii.o~agghit.iiia 
tioii of the corpuscles, liowever, is not observable. Oni^ femaJe giuhi! 
gave birtli, aitcr inoculation, to seven young, which remained luuilthy. 
The mother which in the meantime showed divstinct lesions al)Oiifc the 
nostrils was eaten up after death by lier grown-up progeny, and two of 
these became subsequently infected with tiypanosoiniasis. Infection 
by ingestion of an infected dead animal was also shown in another 
experiment; the period of incubation in this case lasted from H i o 
11 days. 

Inoculation of large quantities of virus into fowls and geese ga.v<^ 
negative results. 

DBLAisfOE (P.), De Pexistence k Mazagan et dans le Cercie des Bonk* 
kala (Maroe Occidental) de Trypanosoma Lewisi Kent et de 
Trypanosorm Duiioni Thiroux. [The Presence of T. lewisi and 
T. duifoni in Western Morocco.]— Bull, Soc. Path. Exot. 19 J 7. 
June. VoL 10. No. 6. pp. 456-458. 

T. lewisi was very commonly found by the author in rats {Alas 
ahxandrinus Geoffrey) caught at Mazagan and in various outposts in 
the Doukkala district. In certain places almost all the rats wnre 
infected. No trypanosomes were, however, found in the gerbils which 
are very common in this region. T, lewisi was, on the other hand, 
shown to be infective for these animals. Two gerbils thus inoculated 
intraperitoneally with infected rat blood developed in one case an 
infection for a short period confined to the peritoneal cavity, and in 
the other case the trypanosomes became generalised but here also the 
infection was mostly intraperitoneal and lasted only fourteen days. 

1\ duiioni is much less common at Mazagan than T. lewisi Oui- 
of 43 grey mice {Alus musculus sprchis Latuvste, 1883) oiui only was 
found infected. In smears stained by the Pappenheim mei.hod the 
trypanosome showed a thin lightly coloured undulating menibriUK^, a> 
blue cytoplasm without chromaiinic granules, a rose-eolourod nuchmn 
and flagellum, and a deep violet blepliaropla-st. The dinxmsions weng 
total length 35’4/f, free flagellum 6‘3/<, posterior extremity to blcphanr* 
plast 6*5/^, blepharoplast to nucleus 8*3/^, length of nucleus 4*3/n 
The trypanosome was easily maintained by passage through gtoY 
mice. 

Novy (F. G.), DeKbuif (P. H.) & Novy (R. L.). Anaphyiatoxln and 
Anaphylaxis- L Trypanosome Anaphyiatoxln*— Jl Infect Di<. 
1917. May. Vol 20. No. 5. pp. 499-535. With 1 fig., 18 
tables & 2 charts. 

In the course of experimental work on immunity against the trypano¬ 
somes of surra and nagana it was found that severe toxic effects with 
marked hypothermia often followed the injection of autolyyed suspensions 
of the organisms. When such injections were repeated the chronic intoxi¬ 
cation thus induced usually ended fatally, and while a certain minimal 
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protection could be establisbed in carefully treated animals,^it was evident 
that tbe poisonous action observed was a bar to tbe production of a Mglier 
degree of immunity. As no advance seemed to be possible witbout a 
clear understanding of tbe nature of tMs intoxication, tbe trend of tbe 
investigation bad to be cbanged into a new direction. At first tbe 
poisonous effects were idenliffe-d ^vitb tbe ' trypanotoxin ’ of Laverany but 
tbe similarity to that of the so-called anapbylatoxins was sucb^tbat it led 
to a study of trypanosomes in tbeir relation to tbe production of this 
poison.’’ 

Tbe authors describe experiments dealing with anapbylatoxin- 
production with tbe surra^ caderas and douiine trypanosomes, and. 
T. lewiv. Tbe nagana trypanosome is dealt witb in greater detail. 
Tbe methods employed in obtaining fresh serum aseptically from 
white rats, which were used most largely for experiment, and from 
guinea-pigs and rabbits are described. 

The folloAving is the authors’ own summary of their experi¬ 
ments :—■ 

“ Anaphylatoxin was produced by 5 different trypanosomes, including 
the nonpathogenio T. lewisi. 

“It is made not only by the living cells, but also by the dead, more or 
less autolyzed, ceUs, and even by such when heated to 60° C. 

“ The same mass of trypanosomes can be used repeatedly to toxify 
different lots of serum without apparently any limit to their inducing 
power. This serial production in one experiment extending over 8 
days, was carried through 20 tests with no indication that the organisms 
were weaker than at the beginning. 

“ Eat serum is preferable to guinea-pig serum since it yields a poison 
which may be 12 or more times as active as that obtained with the latter ; 
the respective lethal doses being 0*25 cc. of the former and 3 of the 
latter. 

“ The speed of poison-production under favorable conditions is very 
rapid and quickly reaches a maximum, the poison then persisting for a 
long time. Thus, infected deffbrinated rat blood or serum, when incubated 
for 1 or 2 minutes, may become fatally toxic. With an incubation 
of about 15 minutes, it is possible to produce a toxic serum such that 
0*25 cc. wili cause acute anaphylactic death. 

“ Sera inactivated at 56° C. or 60° C. for half an hour apparently can b©' 
toxified. 

“ The anaphylatoxin was found to persist at 37° C. for more than 4 hours ;• 
at about 0" C. it may persist for an indefinite time. Thus, a surra serum 
was still toxic after icing for 171 days; a nagana serum was likewise 
active for 35 days. Attempts at detoxifying by addition of normal serum,, 
bile, or cholesterin resulted negatively. 

“ Toxic sera can induce toxicity in normal sora, the mixtures representing 
a high dilution of the former. This resulfc is not due to the action of a 
ferment, but to minute amounts of trypanosomes still present in the 
inciting serum; or, in the ease of very prolonged incubation, to the 
production of autoanaphylatoxin, 

“ A comparison of the effects of different centrifugation-rates on chilled, 
rapidly deffbrinated blood shows that sera obtained at slow speed readily 
become toxic ; the sera secured at a very high speed do not. 

“ Transfusion experiments indicate the possible presence of anaphyla¬ 
toxin in heavily infected rats. The formation of this poison in corpore 
may lead to sudden deaths or to chronic intoxication or cachexia. 

‘^The injection of normal rat serum into infected guinea-pigs does not 
result in the in-vivo production of poison ; any effect observed is due to 
the ;mmary toxicity or autoanaphylatoxin of such injected serum. 

“The toxicity of trypanosomal sera, when tested at regular intervals, 
appears to show more or less oscillation. Similar variations are met with 
in tests with anaphylatoxins produced by other agents, and even in normal 
sera. They are not due to changes in the amount of poison, but to varying 
resistance of the test animals. 
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“ The injection of large amounts of washed trypanosomes into guinea- 
pigs may result in ilie production of anaphylatoxin in eorpore. Tho 
effects are not due directly to tho organisms, but to the disturbance in tho 
colloidal si.ate of plasma constituents, caused by tho alien material. 

‘‘ The ' trypanotoxins ’ are therefore disturbers of equilibrium ; the 
result IS a poison-production in vivo as well as in vitro. Tho mode of 
action of endotoxins in general will be found to be of the same nature, 

“ The participation of a ferment in this reaction is contra iiulicaied by 
the speed of production, the rapid attainment of inaxiniai level, the 
behavior of inactivated sera, and by tho results of centrifugation. 

The syndrome of symptoms and autopsy findings consequent on tho 
injection of the trypanosome anaphylatoxin are those of the intoxication 
of true aiiaphylaxiL The two poisonings are to be considered as identical.’* 

Marty (L,). i. Agglutination et ddsagglutinatlon des globules rouges 
dans la trypanosomiase. [Agglutination and Disaggliitination of 
the Eed Blood Corpuscles in Trypanosomiasis.]— Bull. Soc. Path. 
ExoL 1917, May. Vol. 10. No. 5. pp, 392-398. 
ii. De la Pseudo-Agglutination des globules rouges dans quelques 
affections a parasites sanguicoles. [Pseudo-Agglutination of the 
Red Blood Corpuscles in some Diseases clue to Blood Parasites.] 
Ibid. Jtoie. No. 6. pp. 484^486. 

These papers refer presumably to phenomena which have been 
observed only in the case of human diseases ; an extract is here given 
as the changes described may prove of interest for a comparative study 
in similar chronic blood affections of animals, 
i. If an average-sized drop of normal human blood is placed between 
slide and cover glass the red corpuscles are observed to become formed 
into rouleaux from 10 to 50/i in length, in which the corpuscles are 
apparently held together side by side by two forces acting in inverse 
directions. These forces, however, prevent clumping of the corpuscles. 
When regarded by means of the naked eye the preparation presents 
at places a very finely granular appearance and shows a pale colour 
except at its border, where on contact with the air the blood has 
coagulated, forming a continuous haemo-lute preventing a too rapid 
evaporation. 

If one looks through a preparation of trypanosome-alTected blood 
one finds that it quickly takes on a granular appearance throughout; 
the granules are very much larger, and the preparation, instead of 
being pale, is of a smoky red colour. Between this distinct appearance 
of macroscopical agglutination and that of normal blood various 
degress of agglutination can be observed. In doubtful cases it is 
necessary to use a No. 7 objective or an oil immersion lens. 

If after 5 or 10 minutes one exerts a moderately strong pressure by 
means of a glass rod or the finger on the preparations of normal and 
trypanosome blood one finds that the local and very fine granulation 
in the normal blood disappears and never shows itself again. In the 
case of the other preparation it re-appears and if the operation is 
repeated after 15 minutes the same phenomenon occurs ; after half- 
an-hour the granulation becomes changed presenting a reddish 
sandy-like appearance which persists for several hours. 

As the result of the clumping in the trypanosome blood a deeper 
colour bordering on mahogany is noticed; also, the agglutinated 
corpuscles withstand crenation and fragmentation into the so-called 
globulids longer than ordinary red corpuscles. 



Vol. 5. No. 3.] Diseases due to Protozoan Parasites, 


161 


If one examines tlie preparation of normal blood under tbe micro¬ 
scope the red corpuscles at the periphery are formed up close together, 
forming a zone of corpuscles which soon commence to undergo succes¬ 
sively creiiation and haemolysis. The haemo-lute protects the pre¬ 
paration fairly well from contact with the air, but its impermeability 
being only relative all the red corpuscles in the preparation soon become 
crenated ; they then disappear in a structureless deliquiiim which 
becomes invaded Vvdth air bubbles when the serum evaporates. From 
time to time corpuscles are seen capable of withstanding crenation 
longer and split into two or three elements of unequal size (globuiids) 
which disappear last of all in the deliquium. 

In a preparation of trypanosome blood one notices that the red 
corpuscles at the periphery, instead of undergoing crenation, form up 
into several layers somewhat resembling the supeihcial strata of the 
epidermis. The corpuscles m this stratum remain a long time intact 
and even show the appearance of a piece of mahogany mth annular 
rings, etc. The haemo-lute 3S much more of an independent structure 
than that of normal blood; from the deeper surface of the stratum 
there are seen some prolongations which remind one of the intra- 
papillary prolongations of the skin. If an air bubble strays into the 
stratum it immediately becomes surrounded by the corpuscles which 
form an onion-like mass around it. Later, when evaporation of the 
serum has progressed to a certain extent the covering stratum loses its 
continuity and breaks up into pliable columns floating in the lemon- 
coloured serum. The deeper masses glide smoothly in between 
obstacles without becoming broken up until they reach the central 
parts of the preparation. This resistance to disagglutination is 
characteristic of perfectly agglutinating masses. Behind this covering 
stratum are formed smaller clumps which diminish in size and number 
as one approaches the centre of the preparation. 

In the preparations submitted to pressure as above described one 
notices that in the case of normal blood the longer rouleaux are split 
up into two or three small columns. The first pressure in the other 
case has the effect of dividing the corpuscles into two classes, viz., 
those whicli contribute to the formation of clumps, and those which 
having insufficient agglutinating power are broken up into globu¬ 
iids. Jn the case of the clumps after the first pressure the heaped up 
rouleaux are broken up but as soon as the pressure ceases the various 
pieces become bound up together to form larger clumps with 
irregular margins surrounded by globuiids. The central part of 
the clump is of a deep yellow, sometimes mahogany, colour; the 
thimiei* periphery is of a straw-coloured yellow. The haemo-lute is 
also broken up but forms up again into a less regular and incontinuous 
stratum. 

The same phenomenon is repeated when pressure is exerted again 
a quarter or half an hour later. The evaporation of the serum is 
accelerated and the clumps take on new characters. The red corpuscles 
in order to escape desiccation become bound up more closely together 
and their contours become very irregular, the upper layers of corpuscles 
being in continuous active movement. 

The third pressure performed half-an-hour later accentuates the 
binding together of the clumps. There are then formed within them 
clear spaces which appear in the form of crescents at the borders or in 
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the form of clear alveoli about the size of a corpuscle in the centre of a 
clump. The spaces may at times take on a copper colour. 

A little later the vacuolisation of the clump is still more ])ronoiinceci 
and it resembles an organ affected with fatty degeneration. 

Towards the end, the massing of the corpuscles into clumps dis¬ 
appears ; the attractive force becomes nil, and the clump spreads 
itself out. It is then seen under the form of sulphur-yellow flakes 
striated by the stellate outlines of the capsules of the red corpuscles. 
Last of all the stria!ion or pattern W'ork disappears and the clump 
undergoes a granular degeneration. 

In order to study the phenomenon of aggkitination-disagglutination 
it is better not to use a vaseline lute as this prevents the formation of 
the covering stratum. The most suitable drop of blood is that which 
only covers from two-thirds to three-quarters of the cover glass after 
slight pressure. Drops which cover the whole cover glass or only one- 
qiiarter to one-half are of no use for the study. After a first injection 
with atoxyl or, even better, following the injection of the second dose, 
the aggliitination-disagglutination of the red corpuscles is increased 
to a marked extent. The phenomenon was not observed in other 
hupaan diseases such as syphilis, yaws, malaria, and haemoglobinuric 
biliary fever. 

ii. In other human affections due to blood parasites (spirochaotoses, 
nialaria, and, to a lesser degree, in filariasis and in intestinal amoe- 
biasis) an analogous phenomenon, which is less distinct and is hence 
called pseudo-agglutination, is observed in connection with the red 
corpuscles. In a very thin preparation this pseudo-agglutination is 
not seen. In a thick preparation the corpuscles form flakes of a laked 
more or less independent one from another. These 
may tend to cause confusion with the agglutination observed in 
trypanosomiasis. Preparations must be carefully made. An average 
sized drop of blood is placed on a slide and covered gently with a 
cover glass with the aid of a pair of forceps; a geiitle and even 
pressure is exerted on the cover glass so as to spread the drop without 
crushing it. 

Examined with the naked-eye the preparation shows no peculiarity. 
The rouleaux are slightly massed but there is no clumj)ing by super¬ 
position. ^ The alignment of the elements in the rouleaux is nob ])erfect; 
in the neighbourhood of the haemo-lute the rouleaux are a little deeper 
in colour than normal, tend to collect together, and take on a varnished 
appearance. The same appearance is shown in slight trypanosome 
alTections and in those which can be considered cured after a long 
treatment, Afte3' a shortly applied compression the rouleaux are 
broken up and do not form up again into mahogany-coloured spots. 
In the^ haemo-lute there are clusters of closely packed corpuscles but 
there is no stratum formation as in typical trypanosomiasis blood. 
Grenation of the corpuscles is more delayed than in the case of 
normal blood. The globulids are concomitants of the mahogany- 
coloured spots,^ that is to say, they are few and scattered in slight 
trypanosomiasis, but do not exist in cases of pseudo-agglutination. 

The author attempted to intensify the agglutinating power of red 
corpuscles in trypanosoiniasis so as to show up the mahogany-coloured 
spots more distinctly in the lighter forms of the disease. In a good 
preparation the blood covers about three-quarters of the cover 'glass 
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aad around the haemo-kite there remains an empty space between 
the slide and cover glass. By means of a platinum needle bent at 
right angles a drop of 1 in 1,000 potassium carbonate is placed on the 
edge of the cover glass. This drop quickly comes in contact with the 
haemo-lute by means of capillary attraction. The haemo-lute in 
trypanosomiasis withstands disintegration very well while in the case 
of pseudo-agglutination it is almost immediately disorganised and 
carried away with the liquid currents. The lemon-yellow clumps of 
imcertain significance in slight trypanosomiasis become more distinct 
and of a mahogany shade. The pseudo-clumps do not resist; in the 
case of syphilis or acute malaria there may form in the centre of the 
preparation outside the limits of the currents small clumps of from 
five to six corpuscles vith iriegular ragged borders of a deep colour. 
A sliglit pressure exerted on the centre of the cover glass causes them 
to disintegrate and set free the crenated corpuscles which are carried 
away by the currents and prevented from re-agglutinating. 

The author concludes that an examination for the phenomenon of 
aggliitinatioii-disagglutinatioii wfith its accompanying globulids enables 
one to establish a diagnosis in the majority of trypanosomiases. In 
the milder forms recourse must be taken to a test injection with atoxyl 
or, much more simply, to impregnation with 1 in 1,000 solution of 
irotassium carbonate; this potassium salt, by increasing the agglu¬ 
tinating power of the red corpuscles, enables one to diliereiitiate between 
a very slight trypanosomiasis agglutination and a pseudo-agglutination 
due to some other infestation. 

(e) Miscellaneous. 

Sanlokenzo (F.). Coccidiose intestinale ‘‘dysenterie rouge’’ du boeuf 
en Pi^mont [Bovine Intestinal Coccidiosis or Red Dysentery 
in Piedmont, Northern Italy.]— Bull. Soc. Path. Exot. 1917. 
June. Vol. 10. No, 6, pp. 446-447. 

The above disease, which has been described by numerous authors 
in several countries, has not hitherto been recorded in Italy. Three 
cases of dysentery in cattle in the neighbourhood of Alessandria were 
found to have been caused by Gocckliim hoiis or Eimeria znrni, which 
was present in very large numbers in the faeces. The author believes 
that the disease is more widespread in Italy than is generally believed. 
Daily doses of 15 grains of thymol effected a cure in the author’s 
cases. 

Sergent (Etienne). Sur des formes sans pigment ou ^ pigment tr6s fin 
apparues ctiezle Proieosoina {Plasmodium relictum^xmssl et FelettI) 
au cours de passages par eanaris, [Non-Pigmented Forms or 
Forms with Very Fine Pigment appearing in Proteosoma in the 
Course of Passage through Canaries.]— Bull. Soc. Path, ExoL 
1917. June. Vol. 10. No, 6. pp. 448-460. With 2 figs. 

In the course of experiments on the immunity of birds towards 
Proteosoma peculiar forms were found in the blood corpuscles in rare 
instances (3 out of 700 canaries). The intraperitoneal injection of the 
infected blood from these cases into three other canaries reproduced the 
same forms. The parasites without pigment were young rounded forms 
capable of attaining a diameter equal to a third of that of the cor¬ 
puscles. (In ordinary Proteosoma a large granule of black pigment 
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appears always as soon as tlie parasite becomes visible witHn tlie 
corpuscle.) The parasites containing very fine piginont were larger 
than the preceding, generally placed alongside the nucleus, which 
sometimes was not displaced; the pigment was appreciably finer than 
that of normal Proteosoma and this difference was especially seen when 
examined in the fresh state. Simultaneonsly with these two forms 
there were seen the ordinary forms of Proteos()ma with a large amount 
of pigment but the forms without pigment or with very fine pigment 
were al-ways more numerous than the classical forms. 

It thus appears that the author had under observation certain forms 
of Proteosoma capable of being reproduced by inoculation in the bird 
and he argues that by analogy this observation lends support to 
Laveuan's theory with regard to the unicity of the parasite of human 
malaria. 

Sehgeet (Etienne) & Hempl (H.). Sur Pimmunit6 dans !e paliidism 
des olseaux {Proteosoma vel Plasmodium relichim Gtb^ssI et Felettl)^ 
[Immunity in Bird Malaria.]— Soc. Path. Exot, 1917. July. 
Vol. 10. No. 7, pp. 550-652. With 1 chart. 

In bird malaria due to Proteosoma there is after the commencing 
acute infection a period of relative immunity. A test inocLilation 
—intraperitoneal injection of blood which is certainly infective for 
control birds—does not cause the parasites to appear in the peripheral 
blood. Sometimes only a short and benign relapse sets in, with at 
times a short incubation period (one or two days). This accounts for 
the so-called acclimatisation of the old inhabitants of a fever stricken 
country. This immunity is acquired from the 6th day after the 
commencement of blood infection. 

In the experiments described by the authors five canaries infected 
at least 21 years previously showed, in the case of four, that the 
relative immunity had lasted over this period. The fifth showed 
after the test inoculation a very marked infection. 

Laverax, in discussing this paper, states that the disease of birds 
studied by the authors has nothing in common with liumaii maJaria, 
and that it is unfortunate that it should be designated under the name 
of bird malaria. 

Yakimoee (W. L.) & ScHOKHOR (N. J.). Leueocytogr^garme des 
ehiens au Turkestan russe. [Leuc ocytogregarine of Dogs in 
Russian Turkestan.]— Soc. Path. BxoL 1917. Apr. VoL 10. 
No. 4 pp. 281-282. 

The parasite described by the authors was identical with Leucocyto- 
(jregarina canis James, 1905, and was found in 15 out of 151 dogs 
examined in various districts. The organisms were found in the 
peripheral blood, parenchymatous organs, and bone marrow. In the 
blood they were always intra-cellular, and in the organs almost always 
free-lying. They were of an elongated oval shape and slightly kidney- 
shaped.^ When stained each parasite showed a clear blue protoplasm 
containmg sometimes a variable number of small granules, with a 
led-stained compact and finely granular nucleus situated sometimes 
towards one end. The membrane was colourless. A periplast was 
distinguishable. 
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Parasites belonging to the same species have been described by 
various authors in India, in the Malay States, French Indo-China, 
Lake Tanganyika, French Congo, Tunis, Baghdad, Italy, Algeria, and 
Corsica. Different species have been found in the blood of dogs in 
Upper Senegal and Nigeria, and Eritrea. 

Leger (M.) & Mouzels (P.). Hemogregarine intraleucoeytalre d'en 
saurien, Tapmambis nigropunctatiis. [A Haemogregariiie found 
in the Leucocvtes of a Lizard, T. n.] — Bull. Soe. Path. Exol. 
1917. Apr. Vol. 10. No. 4. pp. 283-284, 

The parasite described by the authors w<is found in the blood of one 
of the large richly coloured lizards found in Cayenne gardens. Its 
chief peculiarity was that it was found only within the leucocytes— 
the large and small mononuclears. The organism was enclosed 
within a very thin-walled cyst 9 to 11/^ long by 5 to 7/« broad ; it 
contained a nucleus of variable shape and a homogeneous protoplasm 
containing brightly staining chromatinic bodies disseminated 
throughout it. The haematozoon at first sight appeared oval but on 
closer examination was found to be 16 to 18/^ long and folded back on 
itself, the tapering tail being bent back on the body. 

Haemogregarines vnthin the leucocytes of lizards have already been 
described by Laveran and others, but in those cases the majority of 
the parasites were found within the red corpuscles and other places. 
The authors propose the name Haemogregarina tveinbergi for the 
parasite described by them. 

Blanc (Georges). Sur un cas de toxoplasmose canine observe en 
Tunlsie. [A Case of Canine Toxoplasmosis observed in Tunis.]— 
Bull Soc. Path. ExoL 1917. May. Vol. 10. No. 5. pp. 377-378. 

In this short note the author describes the first case of canine 
toxoplasmosis recorded in Tunis. The disease occurred in a dog that 
had been inoculated with crushed up material from the nymphae of 
ticks fed on a dog affected with kala azar. The dog died a month 
afterwards without in the meantime showing any symptoms, and on 
post-mortem examination toxoplasma were found in its organs but no 
Leishmania. Another dog treated in the same way became emaciated 
and developed conjunctivitis and opacity of both corneae, but no 
Leishmania or toxoplasms ^vere discoverable on post-mortem examina¬ 
tion. A fact of importance was that the dog affected with toxoplasms 
was kept in the same building as a number of goudi. Naturally 
occurring toxoplasmosis had been observed regularly for several years 
in autumn and in winter among these gondi, and the infection may 
possibly have been transmitted from them by means of larvae of ticks 
to the dog. 

Yakihoee (W. L.). Trichomonas de Fintestln de la saegsne du 
Turkestan {Limnatis turkestamca.). [Trichomonas in the Intestine 
of the Turkestan Leech.]— Bull Soc. Path. Exot. 1917, Apr, 
Vol. 10. No. 4. pp, 293-294. 

Trichomonas have been observed in man and in several warm¬ 
blooded animals as well as in some cold-blooded animals. Brumft 
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found some of tliese organisms in leeclies. In a smear from tlie 
intestinal contents of a species of leech found in the drains of Tasch- 
keiite the author found the vegetative forms- oval, peax-sliaped, and 
rounded in appearance The dimeiLsions of the organism, imcleiis, 
and ite three flagella are given. Certain peculiar bodies believed to be 
Trichonioiias cysts were also seen. 

Noellee (W.). Blut- und Insektenflagellateuzfichtung aul Flatten. 
[The Plate Cultivation of Blood and Insect Flagellates.]— Arch.f, 
Bcliiffs-u. Trof.-Ilyg. 1917. Feb. & Mar. Vol. 21. Nos. 4 & 5. 
pp. 53-94. With 3 text figs. & 1 coloured plate comprising 6 figs. 

The medium used by Noller lor plate cultures was a slight inodh 
fication of the ordinary N.N.N. medium and was made up as follows :— 
Agar 10, glucose 10, slightly alkaline hoiseliesh broth i,000. This is 
distributed in tubes each containing 12 to 18 c.c. and sterilised by 
placing in a steamer on two successive occasions. This medium is 
melted in boiling water and poured from the tube into small glass 
vessels and thoroughly mixed with an equal quantity of sterile 
defibrinated horse Mood. The mixture is then quickly poured into 
a sterile Petri dish, the lower dish being about 9 to 10 cm. in diameter 
by at least 2 cm. in height. The dishes are then immediately placed 
in an ice chest for the medium to set. 

When inoculated the Petri dishes are inverted in the ordinary way 
and to prevent contamination the condensation liquid is caught in a 
2 to 3 per cent, solution of sublimate which forms a layer 1 to 2 mm. in 
thickness in the cover. At room temperature the sublimate is renewed 
every two to three days, and at a higher temperature (28° to 33° C) 
daily, to compensate for evaporation. 

The plates are inoculated with a small platinum loop. Impure 
seed material is diluted in broth, a drop placed on the middle of the 
plate, and spread evenly over its surface by means of a glass bulb. 
Pure cultures are transplanted by means of a soft sterile moistened 
camel hair brush. For serological tests yoxmg thick cultures are used 
in which degeneration forms have not appeared and material is lifted 
up carefully by means of a platinum loop in order to avoid admixture 
with any of the culture medium. 

Seed material for the cultivation of insect flagellates is obtained by 
first examining aseptically small pieces of the insect intestine in 
sterile salt solution under a low power of the microscope in order to 
determine the presence of flagellates. The small pieces are repeatedly 
washed in sterile broth to get rid of most of the contaminating bacteria. 
A single small piece is then placed in a drop of broth on a sterile glass 
slide and covered with a sterile cover glass, which is moved to and fro 
in order to distribute the flagellates. By means of a small sterile 
syringe containing 1 to 2 c.c, of broth one then places a drop of broth 
at one end of the cover glass and sucks up the liquid at the other end. 
The contents of the syringe are well mixed and the process repeated 
several times until most of the flagellates have been drawn up into the 
sjuinge. A drop of the mixture is then spread over a plate and the 
platinum loop used to inoculate two or three more plates successively. 

In order to separate impure cultures of flagellates from bacteria one 
makes use of the fact that the flagellates usually cling together in 
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xosette-like clumps coutaining, as a rule, very small numbers of bacteria. 
Tlie large cultivable flagellates also adhere very firmly to a glass slide. 
The material is thus placed in a large drop of sterile broth on a sterile 
glass slide and allowed to stand for 5 to 10 minutes. A small rosette¬ 
like clump then adheres so firmly to the slide that it can be washed 
With salt solution or broth several times wuthout becoming detached^ 
The clumps are then scraped off with a platinum loop and drawn up 
into a syringe containing about c.c. sterile broth, shaken, and a drop 
used for inoculating one or several plates successively. 

A second method used for the separation of flagellates, such as the 
.sheep-louse Crithidia, which does not possess the same adhesive 
properties, consists in placing the impure culture in a drop of broth 
and carefully sucking up the large rosette-like clmnps into a line 
pipette. These are then mixed with another drop of broth, gently 
shaken, and again sucked up ; the process is repeated until the clumps 
have been washed five to ten times. 

Leptomonas fascicidata Novy, MacNeal, and Torrey, 1907.—This 
gnat Leptomonas, first described improperly by Leoer, is important 
as it was the first insect flagellate cultivated (Now and collaborators, 
1906) on plates and on account of the ease with which it is cultivated. 
Pure cultures have been kept alive by Mesnil even on ordinary agar. 
The author himself cultivated the parasite from the hind gut of two 
Culex females according to the method above described. The plates 
were kept in the dark in an incubator at from 22^ to 26° C. In three 
days small dew-like colonies ‘25 to *5 mm. in diameter could be seen 
between the numerous bacterial colonies. Two days later the colonies 
reached from 2 to 3 mm. in diameter, were rounded, flat, and trans¬ 
parent. Later these colonies spread over the plate forming a dense 
mass of flagellates of a greyish-white colour. If this material is now 
transplanted on fresh plates discrete colonies are visible in one or two 
days and in from 6 to 10 days the growth spreads over the plate as 
a thick film. In plates from one to three days old the parasites show 
distinct nuclei and round compact karyosomes in process of division. 
In older cultures the flagellates are thinner and show a very indistinct 
nucleus with a minute karyosome. 

Lepiommm cienocephali Fantham. (= Leptomonas pseiidohishmania 
Eruinpt),—^Plea leptomonads are of great interest inasmuch as they were 
recognised by Saxgiorg-i and Basile as stages in the development of 
the Mediterranean child Leishmania. The dog flea was thus supposed 
to transmit Leishmania from dog to man and from dog to dog. The 
author, however, in 1912, showed that this flagellate is very common 
in dog fleas in Leishmania-free districts (Berlin). Da SinvA, in 
Morocco, obtained negative results in transmission experiments with 
fleas that had fed on infected children. Laveran and Ms collaborators 
and PantHxVm and Porter later clahned to have infected mammals 
with insect leptomonads; according to Noller these writers failed 
to reproduce the pathological picture presented by a Leishmania 
infection and to demonstrate the viability of the Leishmania-like bodies 
said to have been found in the organs of the young animals supposed 
to have become infected. 

Wekyox (1913) first obtained a pure Leptomonas culture from the 
human flea and the organisms cultivated presented a striking resem- 
biance to J-eishmania. Laveran and Fkanchini (1915) also obtained 
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pure cultures of leptomonads from the mouse flea (CtenopSfjlla 
muscidi). 

ISfoiler successfully cultivated leptomonads from the dog flea in 
the condensation water of glucose-horse-blood-agar tubes in 1914. 
The tubes were kept at a temperature of from 18° to C. ; develop¬ 
ment was very slow : only after from six weeks to three months did 
the flagellates produce turbidity in the condensation water. The 
cultures, however, showed marked viability inasmuch as motile 
flagellates were observed in the sealed tubes nearly two years after¬ 
wards. 

Ill plate cultures growth was very slow at from 23°--25° 0., but at 
29° C. just visible colonies wure observed in from 11 to 12 days. Pure 
sub-cultures kept at 28° C. show in about 14 days small round colonics 
up to *5 mm. in diameter, which later coalesce but show scarcely any 
tendency to spread beyond the inoculated area. The growth on plates 
is thus much slower than that of Leishnania donoimii. 

A number of mice were inoculated intravenously with | c.c. of a 
milky emulsion of Leptomonas culture. A few died during the follow¬ 
ing month with enlarged spleens due to infection with B. coli. Nine 
weeks after inoculation the remaining mice were killed and cultures 
were made from the spleen and liver, with entirely negative results. 

Leishnania donovani Laveran and Mesnil, 1903. -The Hambui’g 
strain of L. donovani sown on the author’s plates showed on keeping 
in the dark at 22° to 25° C. after 16 days a 4 to 5 mm. broad greyish- 
white film along the inoculation mark. On sub-culture on plates 
growth was seen in 7 to 10 days spreading from 1 to 2 mm. beyond the 
line of inoculation and later (in about 35 days) short stumpy out¬ 
growths 1 to 3 mm. long by 0*3 to 0*5 mm. broad could be observed. 
A loopful spread evenly over a plate shows a uniformly thick film in 
from two to three weeks. Growth is apparently better in tubes of 
glucose-horse-blood-agar than in N.N.N. horse-blood-agar. 

Crithidia melopliagm Flu, 1908. (= Crithidia melopJiagi Swingle).- - 

The sheep louse Crithidia were first cultivated by Wenyon, 1912, in 
the condensation water of N.N.N. rabbit-blood-agar. The author 
himself succeeded in 1910 in cultivating these ffagellates from the 
anterior portion of the mid-gut of a sheep louse on glucose-horse^- 
blood-agar tubes. Growth took place very slowly and between the 
colonies there appeared minute colonies of a coccobacilhis similar to 
Rifkeiisia prowazeki found in the clothes louse and believed to be the 
cause of typhus in man. The name Rickeilsia melophagi is given 
to this small organism which is apparently always found in large 
numbers in the intestinal tract of the sheep louse. It shows bi-polar 
staining when stained with Giemsa. In mixed cultures of this small 
organism and the Crithidia growth takes place very slowly in both 
eases ; at 23° to 25° C, the Crithidia developed rather more quickly 
than the Rickettsia, but at 28° to 29° C. the Rickettsia grew slightly 
more quickly than the Crithidia. Macroscopic clumps of the CTithidia 
were found in the condensation water after two months. These were- 
separated by the pipette method described above and sown on to plates, 
kept at 29° G.; in 21 days small flat round transparent colonies 
1 to 1'5 mm. in diameter could be seen between the just visible pro¬ 
truding Rickettsia colonies. Pure cultures were subsequently obtained. 
The sheep louse Crithidia undoubtedly resemble those blood parasites 
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tliat are cultivated with difficulty. The best mediiiiu consists of 
glucose-horse-blood-agar in tubes. 

The morphology of the organisms in culture is similar to that in the 
intestine of the sheep louse. The tendency to clumj) formation on the 
media is very apparent. The aspect of the very small culture forms 
and the difficulty with which they are cultivated precludes their identity 
with the cultural forms of the non-pathogenic cattle trypanosome 
T. iJieileri If the theory of Woodcock and Behn that the sheep 
louse Crithidia in England and Glermany are stages in the development 
of sheep trypanosomes is correct then the latter organisms must diSer 
from those of the theileri group. The author himself has had no oppor¬ 
tunities of examining sheep trypanosomes. 

Trypanosoma llieUeri Laveran, 1902.—The author demonstrated 
the identity of the flagellates cultivated from the gaddy Tabanus 
glaucopis and the ubiquitous cattle trypanosome in 1916 [see this 
Bulletin, Vol. 5, No. h P- fb]. 

The maintenance in the laboratory in a pure state of the forms then 
isolated led the author to devise his method of plate cultures. By 
this means pure cultures were obtained after five platings. The 
growth of the organism on plates is somewhat typical. In from five 
to seven days at 22° to 25° C. visible, rounded, dew-like transparent 
colonies *5 mm. broad are seen. The colonies are later seen to throw 
out fine thread-like processes which again divide giving an appearance 
resembling that of a bark beetle. On moist plates the radiating pro¬ 
cesses grow two or more millimeters daily so that in a week’s time, 
where there are numerous colonies, the plate seems covered with very 
fine threads. These threads are at first scarcely visible but later they 
become thicker, greyish-white in colour, and are clearly visible against 
the dark-red background. 

During the first five to seven days long thin flagellated organisms 
are seen between which numerous dividing forms are found. The 
viability of the trypanosomes on plates is rather short. A few living 
forms were found in 47 day old plates kept at 22° C. Generally after 
from 7 to 10 days degeneration forms become very apparent, without 
flagella or undulating membranes and with numerous nuclei scattered 
throughout a single protoplasmic body. 

Trypanosoma syrnii Mayer, 1911. {Halter idium syrnii Mayer, 
1911). 

The blood parasite from the wood screech owl, named as a Halteri- 
dium by its discoverer, grows easily in sub-cultures on plates. Stroke 
preparations kept at 22° to 25° C. show within seven days a number of 
parallel outgrowths 1 to 3 mm. broad and distant about 1 to 3 mm. 
from each other ; these may attain a length of from 5 to 12 mm. and 
in 14 day old plates they may attain a length of up to 2*5 cm. The 
colonies are thus easily distinguishable macroscopically from those of 
the slowly grooving cattle trypanosome from the gadfly. The colonies 
are of a greyish-white colour. 

Trypanosoma rotaiorkmi Mayer, 1843.—The commonly occurring 
and easily cultivable frog trypanosome was the object of a special study. 
The seed material was obtained from a well-nourished medium-sized 
water-frog showing a few rare trypanosomes in its blood. Blood was 
drawn from the abdominal vein and mixed with an equal quantity of 
citrate broth and sown on to plates kept at 22° to 25° 0. In four days 
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minute colonies were seen wMch in seven days attained a diameter 
of 1 mm. In from two to tlirec weeks they attained a diameter of 
3 to 5 mm., but their margins remained regularly rounded. Stroke 
sub-cultures showed in 14 days a thick greyish-white lilm with sinootli 
rounded borders spreading 3 to 5 mm. outside the iiioeillation track. 
On very moist plates short stuin])y outgrowths from 2 to 3 mm. in 
length and which easily coalesce may be observed. During the first 
three weeks the culture shows slender, actively motile forms with 
homogeneous cytoplasm, but from that time onwards degeneration 
forms appear to a gradually increasing extent. 

A number of experiments detailed by the author showed that it was 
possible to infect water frogs in most cases with large doses ol: culture. 
Mendeleef-Goldberg, on the other hand, obtained only negative 
results in such experiments, frog serum being stated to be highly 
trypanolytic. Ndller, however, showed that it was possible to obtain 
multiplication forms in frogs that had already been infected, death 
resulting within a fortnight in some cases. The trypanosomes were 
then numerous in the heart blood and very rich preparations were 
obtained from the kidneys. Long whip-like trypanosomes and short 
striped ones as well as phagocyted Leishmaiiia-like bodies could be 
seen. It is recalled that Thiroux showed that the common trypano¬ 
some of the Java sparrow might produce marked pathogenic effects 
when inoculated in large doses. The grass-frog was found to be more 
resistent to infection than the vrater-frog. Inoculation gave negative 
results in the case of toads and goldfishes although an abortive infection 
was demonstrated in some of the latter animals. 

A number of serological tests were made by the author with the 
frog trypanosomes grown on plates. The emulsion for the agglu¬ 
tination test was made in the ordinary way by taking up some clean 
culture in a platinum, loop and diluting it with salt solution. A 
number of trypanosomes were found to be still alive in this solution after 
three days even when diluted 350 times. Blood was obtained from 
the frog by severing the hind leg at tlie stifle joint. The frog coukl be 
used for further experiment by tying the skin back over the out surface 
again. The agglutination tnbes were read off first after two hours 
and next after from 18 to 24 hours. The tubes were kept at room 
temperature (17® to 21® 0.). 

The horse serum used for making culture medium showed distinct 
agglutination in 1 in 20, and appreciable up to 1 in 80 dilutions. 
Fresh unheated horse serum was found to be extremely toxic for the 
trypanosomes. All forms were dead within an hour in undiluted 
serum. A 1 in 10 dilution was also very toxic and after standing a 
day careful search revealed extremely few motile forms. Scrum 
heated to 56® C. had lost its toxicity, but agglutination was still 
appreciable in dilutions of up to 1 in 80. 

With fresh guinea-pig serum agglutination was obtained only in 
dilutions of 1 in 10 up to 1 in 20, but, on the other hand, its toxicity 
was greater than that of the sera of normal grass-frogs and infected 
water-frogs. The trypanosomes all became immotile in dilutions of 
up to 1 in 20, but with weaker dilutions—1 in 160—a few rare trypano¬ 
somes were seen alive and these were always the long fornis with 
homogeneous protoplasm. Inactivation caused the toxicity to dis¬ 
appear but the agglutination titer remained as before. 



VoL 5. No. 3.] Diseases due to Metazoan Parasites. 


171 


These results are not in keeping with those of M.-CIoldbero, whose 
technique, according to the author, was faulty, in that she used the 
trypanosomes suspended in the liquid of condensation of the medium. 
The author showed that even when mixed with the undiluted serum of 
an infected water-frog complete destruction of the trypanosomes did 
not take place. A few long forms remained. The same results Avere 
obtained with tadpole blood. The serum of infected water-frogs 
showed distinct agglutination in dilutions of 1 in 40 and appreciable 
in 1 in 80. Undiluted serum killed ofi nearly all trypanosomes, but 
about 1 per cent, remained alive; a dilution of 1 in 10 killed about 
90 per cent ; a distinct toxicity could be seen in up to 1 in 40 dilutions. 
Inactivated serum Avas non-toxic. 

The serum of non-infected grass-frogs showed complete agglutination 
in 1 in 40 and distinct 1 in 80. Undiluted serum killed off almost all 
trypanosomes but a feAv remained alive as in the case of the infected 
water-frog. 

It is noted that although the serum of the infected water-frogs 
showed a certain trypanocidal action the infectmty of the animal 
need not be diminished ; normal human serum shows a high try¬ 
panocidal action on the virulent T. rhodesieme. The problem of 
trypanosome infection is extremely complicated. Many trypanosomes 
are knoAvn not to multiply chiefly in the blood but in the lymphatic 
system and other organs. It is only the pathogenic African trypano¬ 
somes and the nearly related organisms that act as pure blood parasites. 
No specific immunity could be detected in chronically infected water- 
frogs. 

ScMzotr?jpanim cruzi Chagas.—^It was not possible to obtain a 
direct culture on plates from a laboratory infected mouse but growth 
was easily obtained at 29° C. in the water of condensation of horse- 
blood-agar tubes. The organisms were seen as Leishmania-like bodies 
devoid of flagella among which extremely few flagellated forms were 
seen. Later crithidial forms were found at the periphery of the clumps. 
Sub-culture on to plates was made from the water of condensation and 
at 33° C. there was soon seen small rounded colonies which coalesced 
and covered the inoculation track -with a thick film in 10 days. Growth 
was slower at lower temperatures, and it may thus be said to be 
moderately slow. On plates one finds Leishmania-like forms and also 
a large number of typical crithidial forms. 


DISEASES DUE TO METAZOAN PAEASITES. 

CoMMES (Ch.) &Devaxellb (P,). li^Onchoeereose aortique bovine dans 
le Haiit-S6n6gaLN!ger, [Bovine Aortic Onchocerciasis in Upper 
Senegal and Nigeria.]-— Bull. Soc. Path. Exoi, 1917. June. 
VoL 10. No. 6. pp. 459-^64. With 2 text figs. 

In the course of a study of the human filariae of the above regions 
A. Leoer (1912) noted that filarial embryos were also widely distri¬ 
buted in the blood streams of other animals, such as the calf, dog, 
hyena, and a number of birds. 
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The authors maintain that the ox is the animal most often affected. 
In the course of examinations of the left bronchial ^^laiids of slaiiglitcred 
cattle they often cut through glandulardooking bodies from the size 
of a pea to a cherry containing yellow, caseous, <listinctly ca.lcijicd 
material. Tliese movable nodules were found to be attached by means 
of connective tissue to the external coat of the aorta,. Swellings 
of a. similar nature were also found in direct contact with the blood 
vessel or still completely embedded in its cxtenial coat, (Siraila,r 
lesions could also be found on incision in the thickness of the wall and 
some of these on section disclosed simply a sort of transparent coagu¬ 
lated lymph. On the internal surface of the vessel wall there were 
also to be found cysts of about the size of a lentil hlled with greenish- 
yellow matter. One could also note sometimes under the endothelium 
wav}^ channels protruding into the lumen of the vessel and lilled with 
a brownish-yellow transparent clot; sometimes they were deeper and 
showed up clearly as greyish tracks against the opal-like wliiteuess of 
the endothelial coat. 

These lesions were found on the main aoita, on about the first 30 cm. 
of the posterior aorta, and the first 10 cm. of the anterior aorta. The 
curvature of the posterior aorta was always the part most extensively 
affected. 

All these lesions contained a nematode uurni; tlie u'orms must tlms 
have burrowed through the walls of the arteries adjacent to the heart 
and finally invade the periarterial connective tissue. For some reason 
the worm becomes at times encysted at some period in the course of its 
migration. 151 animals out of 198 systematically examined fo3‘ these 
lesions, or 76*3 per cent, were found affected. 

The classification of the parasite was undertaken by IIaillibt who 
showed that it was identical with Onchocerca armillala Raill. and 
Henry, 1909. The parasite was first described by LnsroAnD (1905) 
affecting the aortic \yall of oxen and buffaloes in India, by Took 
(1907-1908) affecting oxen in the Malay States, and recognised by 
Railliet himself in 1902 in the aorta of a zebu from Sumatra. 
Beenakb and Baxtche (1912) also found it in Annameso cattle. It 
has already been found on the African Continent by Mason, who 
attributed the aneurisms frequently occurring m Rgyi)tian cattle and 
buffaloes to this parasite. Certain variations in the natum a-nd position 
of the lesions have been noted by various authors. ItAiCLiET states 
that in his original description of the parasite (1912) the disposition 
of the genital papillae at the caudal extremity of the male was not 
accurately described as a number of them escaped bis af/tention.. He 
now states that the number appears to vary considerably in parasites 
from different regions so that it is impossible to fix a definite papillary 
formula. 

Deuahoe (P.). Au sujet de Fexistence dans le Cercl© d©s Boukkala 
(Maroe Oceidental) de la sangsue de ehevab Limnatis nihlica 
Savlgny^ [The Horse-Leech in Western Morocco.]'— Bulk Soc, PatK 
ExoL 1917. June. VoL 10. No. 6. pp. 458-459. 

^ The horse leech is frequently found to infect wells in the Doukkala 
district in Western Morocco, and cases of respiratory distress in the 
human subject are not infrequently caused by drinlcing water from these 
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wells. Horses are also very commonly affected in tlie same way. 
Tke author observed cases of pigs dead from asphyxia caused by tMs 
leech. The treatment employed by the natives consists in crushing 
up some onions together with tobacco and cautiously pouring the 
expressed liquid drop by drop into the nostrils and into the throat. 
This irritant mixture causes the animal to sneeze and cough violently 
and thus expel the leeches. The best way of ridding the wells of 
leeches is to breed eels in them. 


Moijchet (Eene). Contribution ^ P6tude des Myiases. [A Study of 
the Myiases.]—Bull. Soa Path. ExoL 1917. June. Vol. 10, 
No. 6. pp. 467-472. With 1 map. 

In the country towards the western shores of Lake Tanganyika in the 
Belgian Congo the author studied a considerable number of cases of 
cutaneous m}dasis affecting man and various animals. Nearly all the 
Europeans living in this region become infected with small cutaneous 
abscesses caused by a muscid larva. Under the name of Idolo ” this 
is well known to the natives as a parasite frequently infecting dogs. 
In one village situated at a fairly high altitude ail the dogs were 
infected, small abscesses being found very commonly on the lower parts 
of their bodies. 

On searching the native huts it was found that the rats and mice 
were almost constantly infected. Whereas, however, in the case of 
the dog a widespread infestation causes merely a transitory debility 
a fatal termination is often produced in the mouse and rat, or the 
abscess formation and gangrene may result, for example, in the loss 
of a limb. On the other hand, rats and mice caught outside in the 
open country among the brushwood showed no larvae and it thus 
appears that only those animals living inside houses become infected. 

The parasite appears to be confined to the margins of the lake and 
can be found even in moderately high altitudes. The mouse and rat 
appear to be predilection hosts for the larva; in one village it was 
noted that the larva disappeared after a number of imported cats had 
extecminated these rodents. The Katanga Scientific Commission 
(1910-1912) was of opinion that the fly does not lay its eggs directly 
on the hosts but in the places where they habitually repose. This 
may account for the relatively ^eater incidence of infection in the rat 
and mouse than in the dog, which spends the greater part of its time 
outside the hut. Europeans become more readily infected than natives^ 
probably because the fly finds a suitable place for laying its eggs in the 
bedclothes of the former whereas the native generally sleeps on dry 
reeds or hard boards. 

The adult larva measures from 14 to 18 mm. in length and shows 
the general characters of muscid larvae. Attempts at cultivating the 
young larvae^ proved, fruitless hut the transformation of the adult 
larva was easily obtainable. When deposited on dry earth it became 
a pupa in from 24 to 28 hours and in from 10 to 16 days afterwards the 
fly emerged. In six series of experiments thus performed five gave 
rise to flies of the species Oordylobm aMkropophaga BL and in the other 
experiment the species was Sarcophaga haefnarrhoidalis Meig. =:^fmrus 
Rdi. These two species of flies are very abundant inside houses. 
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A series of otter miiscid Jarvae have been lound capable of causing 
myiasis in man and other animals in the Belgian Congo. The author 
himself studied in 1912 at Leopoldville on the head of an ox an extensive 
sore caused by the larvae of two species, viz., Glirijsomyia megacephala 
Fabr., and Lucilia sericata Meig. 

In 1914 at Tanganyika very serious ulcers involving the legs of goats 
were attributed to larvae of the species Chrysomym bezziana VilL 
^megacephala Pabr. Large oestrid larvae from 25 to 30 mm. in length 
are also frequently found in the nose and nasal sinuses of certain largo 
antelopes, but breeding experiments with the larvae have given no 
results in these cases. 

ilouBAUD (E.). A propos de la communication de M. Mouetiet 
ContrihEtioii A i^Etude des WymsesP—Bull. 8oc. Path. Exot. 
1917. June. VoL 10. No. 6. pp. 472-474. 

In this criticism of the preceding article Eoubaud states that the 
myiasis studied by Mouchet was the ordinary African furunculous 
myiasis caused by Corclylobia anthro'pophaga Em. Blanchard. The 
larva was first discovered in Senegal in 1862 by Coquerel and 
MoisTDiiiRE. The author has also shown that the larva of the fly 
described by DomTz in 1905 under the name Cordylobia •}n,nrium, 
which gave rise to a severe outbreak of disease among rats in German 
East ^rica, was also identical with the above species. The natural 
infection of rats with this larva has been studied by Delanoe in the 
Ivory Coast. The larvae recently hatched out from the eggs may 
remain on the surface of the soil up to a fortnight at least awaiting 
the passage of a favourable host. The small larvae, which climb and 
axe motile, then cling on to clothes and afterwards reach the skin. 
The eggs may also be hatched out directly on clothes, but infection 
cannot be produced directly in this way. 

The second type of fly obtained by Mouchet viz., Sarcophaga 
nurus Rdi., is not a specific causal agent of myiasis, but has a wide¬ 
spread distribution in various parts of the world. Infection by this 
larva must thus have been secondary to that of the first-named species. 

Myiasis due to Ohrysomyia bezziana VilL is a specific myiasis of 
cattle in tropical Africa [see this Bulletin, VoL 5, No. 1, p. 28], 

RouBAun (E.). Histolre d’un 6Ievage de Glossina morsitans 4 ITnstltuI 
^ Pasteur d© Paris, [Breeding of G. morsitans at the Pasteur 
Institute, Paris.]—EwZL Soc, Path. Exot. 1917. July. Vol 10. 
No. 7. pp. 629-640. With 2 fi.gs. & 3 tables. 

^ The brood of fi.ies described by Roubaud originated from one sur- 
viving fertile female morsitans and two males brought back by him 
at the end of 1913 from Senegal. The brood was kept alive in the 
laboratory for more than three years. 

Breeding took place in an incubator with an average temperature 
of 25*^ to 27° C. and 50 to 65 per cent, average humidity. A vessel 
containing water placed in the incubator produced the necessary 
humidity. Continual change of air was found to be indispensable for 
normal development. At one period the incubator temperature 
accidentally exceeded 32° C. and caused a mortality of 60 per cent. 
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among the pupae and the adults. Lloyd in Rhodesia observed that 
at 30° G. 49 per cent, of the pupae did not undergo further develop¬ 
ment. In the Nigerian Soudan the author bred morsitans at a tem¬ 
perature of 32° C., but this represented the average daily temperature 
established according to the maxima and minima. 

Cages made of a metallic framework, 14 cm. by 8 cm. by 4*5 cm., 
covered with muslin of 1 mm. mesh served for breeding; 15 to 20 
flies could be kept in one such cage. The flies were fed by applying 
the cage against the shaved abdomen of an animal. The larvae 
deposited in the cage made towards a corner to become transformed 
into pupae. 

It was again demonstrated by the author that Glossina can be 
nourished on nothing else but blood. They could also be fed on citrated 
blood through a piece of chamois leather. The males and fertilised 
females during the laying period fed daily; the females, however, 
refused to bite the day before hatching a larva. Females not fertilised 
or not laying fed much less frequently, at intervals varying from one 
to seven days. The flies fed equally well on fowls as on guinea-pigs 
and rabbits. Although the incubator-bred flies appear to withstand 
the artificial conditions quite well and even attain in some cases a 
remarkable longevity the brood .remained limited to about 20 flies 
per month. This is due to the short life and small productivity of the 
females and to the relatively large number of sterile pupae. 

About two-thirds of the females did not live more than two months. 
Two flies showed an unusual longevity in that they lived for over five 
months. Stuhlmakn", in the case of G. brevipalpis, observed a maximum 
lifetime of 3| months. Bodet in Dahomey noted a maximum of four 
months for G. jmlpalis ] Klexne and Fischer observed a similar 
duration (143 days). 

Over a third of the pupae produced did not undergo further develop¬ 
ment, The large mortality among pupae bred artifi.cially is most 
probably due to the bad conditions of deposition, the larvae often failing 
to find suitable places to become transformed into pupae. 

Copulation takes place without any difficulty in the cages a few hours 
after the birth of the females. Larvae are hatched on an average from 
16 to 20 days after copulation and pupae follow each other very 
regularly every 9 to 11 days. The majority of the larvae are laid 
between 5 and 6 p.m. In the Nigerian Soudan the author had noted 
that the morsikms laid every eight to nine days at 32° 0. average 
daily temperature. Kinghorn in Rhodesia noted a great irregularity 
in the deposition of larvae of the same species and gives an interval 
of 14 to 15 days as normal for successive layings in laboratory 
conditions. 

The majority of flies did not produce altogether more than five 
pupae each. Two, however, gave birth to 12 and one, in the course 
of a lifetime of 5| months, produced the large number of 14 pupae. 
Some females were affected with sterility due to some unknown cause. 
The end of the brood was marked by considerable diminution in laying 
on the part of the females. The sterile females were found to have 
normal ripe eggs in the ovaries but these did not, however, descend 
into the uterus. 

Changes of host for feeding purposes did not lead to more frequent 
laying. After the last laying the flies usually fed very irregularly. 



176 


Diseases due io Metazoan Parasites. [Sept. 30^ 1917. 


The author never found the larvae of G. morsilans to produce a fluid 
secretion as described by Lamborn and other observers. 

The duration of pupation was on an average 30 da,ys ; the [)erio(l 
was ahvays longer for males than for the females. In the Nigerian 
Soudan the period was found to be from 23 to 38 clays on aca'Oiint of 
the high average temperature (32° C.). Lloyd gives 21 to 25 days at 
30° 0.3 while Kinghorn noted a much longer period, 47 to 53 days, at 
laboratory temperature. Newstead gives 24-26 days as the duration 
of pupation in morsilans in Nyasaland. 

With regard to the relative number of the sexes the author was able 
to confirm the views of other observers that the two sexes are equally 
numerous in artificially bred Glossina. The end of the brood was, 
however, marked by a characteristic preponderance in the number of 
males (out of 16 adult flies there were 15 males and 1 female, which 
did not survive). This sudden disappearance of females could not be 
accounted for and was the principal cause of the failure to carr)" on the 
breeding. 

The author failed to infect his flies with T. rliodcsiense and T. hrucei, 
Uganda strain. Experiments were made in connection with the in¬ 
fection of pupae by means of a Chalcid parasite of miiscids. The 
chalcid was found to lay its eggs in the pupa of G. morsilans as easily as 
in those of Calliphorina, the genus usually invaded. However, the 
individuals which develop inside the morsilans pupa camiot penetrate 
its thick covering and become liberated when they arrive at the adult 
stage. All the pupae bitten were killed, but none of the parasites 
emerged as they all died in the interior of the pupae. This experi¬ 
ment thus shows that it is impossible to employ these parasites for the 
destruction of morsilans pupae as proposed by Austen. 


Yakimoef (W. L.). Les tiques des anlmaux domestiques du Turkestan 
russe. [Ticks of the Domesticated Animals in Kussian Turkestan.] 
—Bull Soc. Path, Exot. 1917. Apr. Vol. 10. No. 4. pp. 298-301. 

In the first part of this article a list of the various species of ticks 
identified by the author himself on domesticated animals in Russian 
Turkestan is given. The article is supplemented by tablets showing 
the distribution of ticks in Eussia, and for purposes of reteremee one of 
these tables is reproduced as follows :— 

I.— List of genera and species of tides found in Mussia, 

“ IxoniNi. 

“ Ixodaria* 

“ Genus : Ixodes Latreille. 

‘‘ Ixodes aretims Herb. Osborn.—The Poibyievy Islands (according to 
Nuttall). 

“I. arenieola Eichw.—Borders of the Caspian Sea and Podolia (doubtful 
species ; according to Neumann, probably Hyalomma mgymliumf 

“1. berlesei Birula.—Borders of Angara (according to Neumann the 
description and figures are insufficient for identification). 

J, eornuger Kol.—Caucasus (doubtful species ; according to Neumann^ 
probably Syalomma synaeumf 

‘"I. andyptidis var, singnatus Birula. — Ungalaschka (Aleontian 
Islands). 

hirsutus Birula.—IJngalasohka, Eastern Siberia 
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“I. feduvisjji. —Caucasus, gOTernment of Kieff, Kursk, Kijm-Novgorod^ 
Riassan and north.-west, and Finland. 

spinoeoxalis Neumann.—Caucasus. 

“ I. trianguUceps Biriila.—Borders of Lake Onega (doubtful species ; 
according to Neumann, probably I. tenuirostris). 

‘«BJi ip icephaloria* 

Genus : MMpicephalus C. L. Koch. 

‘‘ BMjyiceplialus hursa Can. and Franz.—Caucasus. 

Eh. Tossicus Yakimoh and KoM-Yakimoff.-—Government of Saratow. 
Ell. sanguineus Latr.—Caucasus. 

Eh. simus Koch.—Turkestan. 

'' Genus : Margchtopus Karsch. 

Margaropus anmilatus calcaratus Birula.-—Caucasus, Turkestan. 
Genus : Hyalomma C. L. Koch. 

'' Eyalomma aegyptiuw L.—Government of Astrachan, Kherson and 
Tsclieruoinorsk, Caucasus, Siberia, Turkestan. 

Hyalomina syriacimi Koch.—Caucasus Turkestan. 

‘‘ Amhlyommataria. 

‘' Genus : Apo nom>m a Neumann. 

Aponomm-a crassipes Neum.—Steppes of Kirghises (?) 

“ Genus : Dermacentor C. L. Koch. 

‘‘ Bemiaeenfor reticuluius Fabr.—Government of Kursk, Mohilev, 
Riasan, Saratow and Kherson, oblastes Primorsk, Caucasus, Siberia, 
borders of Amur, Turkestan. 

“ Dermueentor variegatus var. hamscliadalus, —Kamchatka. 

“ Genus : Saemaphysalis C. L. Koch. 

“ Hmmapliysalts amhiqua Neum.—Caucasus (!) 

H. concilia coneina Koch.—^Poland. 

E, eonvina Icochi Neum.—-Imur. 

E.flava Neum.—Caucasus. 

E,'leporls Pack.—Caucasus. 

E. neuinanni Donitz.—Government of Primorsk. 

FI. papuana ThorelL—Caucasus. 

E. ptinctata Can. and Franz.—Government of Kherson, Caucasus. 

Aegatini. 

Genus : Argas Latreille. 

Argas persieus F.-W.—Government of Saratow, Caucasus, and 
Turkestan. 

■ “il. rejiezus Fabr.—Town of Odessa. 

‘‘ Genus : OfnitlmdoTos Koch. 

OrnitliodoTos canestrini Birula.—Caucasus. 

O. tholomni Lab, and Megn.—^Caucasus. 

O. ialayae Guer.~Borders of the Aral Lake.” 


Sweet (Georgina) & Seddon (H. R.). The Viability of Aielophagus 
ovinus Lino., the Sheep Louse-Fly, Sheep Ked, or Sheep-"' Tick.®* 
—VeL Jl. {until Australian Supplement). 1917. Apr. VoL 73. 
No. 4. pp. 6-14. With 3 tables. 

The only -work recorded on this subject appears to consist of the 
rather crude experiments of Curtis and Swingle. Both these authors 
found that the tick ” died off within four days when taken off the 
sheep. Sweet and Sedbon performed a number of small experiments 
with lots of 20 ticks each taken from unshorn sheep in November 
(Australian summer, weather wet and mild). In these experiments 
all the ticks ” were foimd dead, when kept in the conditions enumer¬ 
ated, within the following time limits :—moist grass in cellar 6| days; 
moist grass on lawn 5J days; dead leaves on soil on lawn 2f days; 
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dead leaves on soil in cellar Ilf days; bare soil on lawn 2| days; 
bare soil in cellar 11 days; wool in laboratory 3| days; wool in 
cellar 4 days. 

Tbe authors draw up tbe following provisional conclusions 

“ A moderately cool uniform tompcratnre is the most favourable con*- 
dition for the persistence of the ‘ tick ’ off the sheep and without food, 
especially if it be dry. 

“ If extremes of temperature foe present then moisture is necessary, 
dryness soon proving fatal. 

The life of ‘ ticks ’ in shed wool is short niidor uniform temperatures, 
whether cool or moderate. 

“ The state of nutrition does not seem to have influenced the viability 
of these ‘ ticks.’ ” 


Abers (W. M.). Insects Injurious to Man and Stock in Zanzibar 
Bulk Entom. Res. 1917. May. Vol. 7. Pt. 4. pp. 391-401. 

Over a half of this paper is devoted to an enumeration and description 
of the gnats and mosquitoes of Zanzibar and Pemba Islands; seven 
species are described as occurring in Zanzibar town while 39 species 
were identified altogether on the islands. 

Tabanidae are found in abundance in wooded areas close to streams 
and marshes in various districts in both islands. A few species were 
captured in open arid or grassy country. Their prevalence varies with 
the seasons and they are very abundant for about six weeks after the 
rains. Ideal weather conditions are slight showers of rain with intervals 
of sunshine. During heavy rain or high wind they may appear to be 
altogether absent. These flies have not been definitely proved to play 
a part in the spread of disease in Zanzibar but there is a certain amount 
of evidence that they are capable of acting as carriers of T. pecomm, 
the common trypanosome of stock in the island. Kepeated efforts 
have been made to prove this experimentally but owing to the extreme 
difficulty of keeping these flies alive in captivity and inducing them 
to bite experimental animals, no positive results have j^et been 
obtained. Seventeen species were altogether identified. The com¬ 
monest tabanid is Tahanus iaeniola P. de B. which often attacks man ; 
when alighting on cattle it nearly always selects the lumban T(\gion, 
seldom the legs, and becomes engorged in about 2| to 3 minutes ; in 
mixed herds of cattle and domesticated buffaloes the latter are always 
singled out for attack as they seem more callous to the bites. The small 
species, T. par Walk, has a wide distribution throughout the two 
islands; it nearly always feeds on the withers and hocks of cattle. 
T. gratus Lw. was observed in large numbers in various districts of 
both islands. T. higuUatus Wied., another common species, gcnexally 
feeds on the hump of cattle seldom attacking any other part; engorge¬ 
ment in some cases takes 4| minutes ; males were taken on tree tranks in 
proximity to grazing grounds. Aegophagomyia pungens Aust. is a 
common species along the littoral of both islands and appears to be 
very little affected by high wind; on several occasions it was noticed 
feeffing on goats. Haematopota decora Walk., the only species of this 
genus found, is very prevalent throughout the whole year and generally 
feeds on the hocks and withers of cattle, engorgement taking place 
in about 2|- minutes; this insect lives moderately well in captivity 
and has been used on many occasions in captivity experiments. 
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Chrysops loiigicornis Macq. is very common on both islands throughout 
the whole year ; as many as 30 were captured in a few minutes on one 
donkey; its withers and hocks were smothered with them; once 
they have started feeding nothing disturbs them and they must be 
almost brushed off. 

Muscidae.—-The distribution of ten species is given. Stomoxys 
calcitrans L., occurs everywhere in the island where cattle are found. 
'' Larvae have been found in recent moist droppings ; manure pits 
swarm at all times of the year with larvae and pupae. Animals some¬ 
what out of condition are especially singled out for attack, and this is a 
useful diagnostic sign when looking over a herd for a suspected trypano¬ 
some case. The following non-biting Muscids have been noticed feeding 
in association with S. calcitrans, licking the droplets of blood left from, 
the Stomoxys puncture :— Musca domestica, Pyomsoma putorium^ and 
Biomyia tempestat um. ’’ 

Oestridae. Oestrus ovis L. Large numbers of larvae have been 
taken from the frontal sinuses of goats ; in some cases they had pene¬ 
trated to the base of the horn, but they do not seem to cause any 
appreciable damage to their hosts. The pupal stage averages 19 days. 
Very common throughout the island. Gastropkilus asininus Br.—• 
A few adults have been taken flying around cattle and donkeys.” 

One species of Drosophilidae and five of Hippoboscidae were identi¬ 
fied. The number of Hippoboscids taken was surprisingly few and the 
author believes that a moist damp climate lilce that of Zanzibar is 
inimical to their development. Hippobosca maculata Leach, is common 
in cattle, horses, and donkeys; Lynohia maura Bigot., is common on 
domesticated pigeons. 

Of fieas and lice, Clemcephaliis canis Curtis is found on dogs and 
large numbers have been taken from goats; (7. felis Boiiche, from 
goats ; Dermatophilus pemtrans L. is common and has been taken on 
two occasions from dogs; Echidmphaga gallinacea Westw., is very 
common on fowls especially on the bare parts of the head and around the 
eyes, while several specimens have also been taken from the common 
town ra,ts, Haematopinus tnherculatus N. is common on domesticated 
buffaloes ; Liognailiiis vituli L. was found on calves. 

The following is a list of the ticks identified :— 

“ Bhipieephalus appendiculatm, Neum. The commonest species on 
cattle ; undoubtedly the carrier of African coast fever. 

“ MMpieepIialn>s simus, Koch. Taken on cattle and donkeys. 

MMpieephalus sanguineus, Latr. Yeij common on dogs. 

“ BMpiceplialus evertsi, Neum. Common on cattle, goats and sheep. 
Generally found around the anus or in the ears. 

“ Bhipicephalus pulehellus, Gerst. A rare form in Zanzibar. Numbers 
can be found on cattle imported from the Somali Coast, including replete 
females. This tick, probably owing to climatic conditions, has been unable 
to acclimatise itself on the Island ; no specimens have been obtained from 
local stock. 

‘‘ BMpieepJialus maculaius, Neum. Prom domesticated pig. 

BoopJdlus decoloratus, Koch. Abundant on cattle. 

“ Boophilus mistralis, Puller. Prom local cattle. 

AwMyomma mriegatum, P. Taken from cattle, goats, sheep and 
camels. 

“ AmMyomma hehrmum, Koch. A rare species; a few have been 
obtained from cattle. 

Hyalomma aegyptmm, L. A number have been collected from camels i 
on other domesticated animals they seem to be rare. I am inclined to 
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tMiik tliat t:Ms species, like E, pulchellus, lias been unable to acclimatiso 
itself. 

Haema^jhysulis leacM, And. Very common on dogs. 

Ilmmafhysalts hispinosa, Warb. From imported Indian cows.” 

Bodkin (G. E.) & Clkare (L. D., Jnr.). Notes on some Animal 
Parasites In Britlsli Gmma.-~BulL Entom, Ees. 1916, Oct. 

Vol 7. Pt. 2. pp. 179-190. Witli 1 map & 3 text figs. 

Tile following are among the more important of the species identif ed 
by the authors as aflecting the domesticated animals: 

Nematoda.— Ftlaria, eervina, Duj. A single specimen of this parasite 
was obtained from tbe abdominal cavity of a cow at tlie Georgetown 
Abattoir. It does not appear to be a common species. 

Mlaria imtnMis, Leidy. It would probably be a ditFicult matter^ lo 
find a creole dog over two years in ago w^liich does not harbour this parasite. 
Dogs about two years old generally possess at least one adult worm in 
the heart itself or in the pidmonary artery. In old dogs a thick tangled 
mass of the worms is often found in these* organs, which would appear to 
choke them completely. However, the presence of this parasite seems to 
have but little effect on the general well-being of the dog. Imported dogs 
seem to thrive and are not rapidly killed by this worm as has been reported 
from China, The mosquito, Culex faiigems, Weid., is the probable vector 
of the disease. 

‘‘ Ascaris megalocephala, Cloquet. One S])ocinicn of this largo worm was 
obtained from 'a horse after tlie administration of a purgative. 

Anhylostoma sp. A common species, resembling A . ceylunimmf TjOOS, 
in the intestine of most dogs. As many as 16 of these worms have been 
taken from one dog. 

‘‘ Fliysaloptem pmeputialis, Linst. An exceedingly common parasite 
in the stomach of most cats. From 4 to 12 of these worms are usually 
found firmly attached to the stomach wall. Lutz has recorded the 
occurrence of this parasite in Brazil in the same host. 

‘‘ Piatyhelminthes .—Dicorcelium sp., near D. laneeaium, Stiles & HassalL 
Tills parasite seems to be ext/reinely prevalent among cats in the colony. 
At times the liver will be found to be very heavily infested, while in other 
oases only a few fiukes will bo found. 

“ Cestoda .—JKoniezia expmisa. End. This species was taken from a 
pig at the Georgetown Abattoir. It is not normally a parasite of the pig, 
but it is possible that in some manner or other the worm as excreted from 
its original host may have been consumed by this animal, as pigs are 
notorious eaters of all kinds of refuse and filth 

, Aoanthocephala. — Eckmorynelms gigas, Goeze. This a])pea.rs to Ixi 
a common inhabitant of the small intestine of pigs in Biltish (Liana; 
numerous specimens have, on various occasions, been obtaiiu^d from pigs 
slaughtered at the Georgetown Abattoir. 

'‘^Aearina. Ixodidao.—In British Guiana all kinds of liv(‘.-sto<*k are 
attacked by various species of ticks, which are in many castvs <iiroeUy 
responsible for a very considerable annnal financial loss, ih’cvcntive 
pleasures, such as dij)ping, are quite unheard of and the imisence of these 
pests is universally regarded with the utmost indifference. 

, Argus persims, Wald. This tick is a common inhabitant of fowl- 
house’s throughout the Colony, and the larvae are to be found on most 
varieties of poultry. The larval stage of this tick is known locally as 
Mmbles,’ 

Eliip'kepkalus sanguineus, Latr. One of tint oommonesi. external 

g arasites of dogs. All stages of development may bo found on this animaL 
etween the digits and within the ears are favoiirito points of attachment. 
“ Margaropus cmnulatus var. australis. Fuller, Flourishes on all kinds 
of cattle. Steers that have been in the pastures for a few months soon 
become heavily infested and thereby lose weight and condition. Instances 
have been obseived where several ticks have attached thomsclvos to the 
eyelids and engorging there caused intc^nso irritation. The death of a calf 
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fclirougli tick infestation is not uncommon. Tiie iiistitntion of properly 
constructed dipping or spraying contriyances would handsomely repay 
the initial outlay. ' This tick has a number of other hostSj including the 
common toad or “Crapand*’ {Btifo marinus), 

Diptera. Tabanidae.—Within the coastal region the Tabanidae are 
of common occurrence, though they are chiefly composed of large mimbers 
of a few ooininon species. Within the forest'areas, however, these coast- 
land species seldom appear and their place is taken by numerous other 
species, some of which are comparatively rare. According to information 
received, the savannah lands near the Brazilian border are particularly 
rich in Tabanidae, but up to the present no opportunity has occurred for 
collecting or making definite observations within this area. 

“ The common species of Tabanidae that attack live-stock on the coast- 
lands belong to the genus Tahaims — T, trilineatiis, Latr., T. senior, Wlk., 
and T. semisordkUis, Wlk. ; of these T. trilineaiusi& possibly the commonest 
and most widely distributed. 

*'The numerous muddy trenches and ditches that are necessary for 
drainage purposes all over the coastal area, and more especially in the 
cultivated portions such as the sugar estates, provide very suitable breed¬ 
ing places for these flies, but very little is known of their life-histories,* 
a wide and fascinating field for research is thus presented. 

“ A recent outbreak of Mai de Caderas {Trypanosoma eqiiinum) amongst 
the sugar plantation mules was in all probability propagated by biting 
flies, and most of the common species of Tabanidae and other biting flies, 
such as the well-known Stomoxys ealcUrans, L., were observed to feed 
freely on mules afflicted by this deadly equine disease. 

“ The principal enemies of Tabanidae are several species of the large 
predaceous wasps belonging to the Bembeoinae. These, owing to their 
characteristic yellow and black coloration and fierce habits, have received 
the peculiar Creole name of ‘ Cowfly tiger.’ 

“Wherever Tabanidae occur, large numbers of these wasps will be 
observed to he active, especially round cattle and mules when in the 
|)astures. Despite the loud buzzing flight and active darting movements 
of their enemies, the Tabanidae seldom display any concern at their 
presence, though they take good care to choose those portions of their 
host least exposed to the manoeuvres of the wasps. They are always 
more numerous on sandy soils, which provide greater facilities for their 
nesting habits. . . . 

“ Muscidae.— Btomexys caleitrans, L. In all parts of the coastal area 
and in many of the inhabited areas of the inland regions this fly is of 
common occurrence. About stables in G-eorgetown, and particularly about 
the mule stables and compounds on the sugar estates, numbers of these 
flies are continually active, more especially in tlie early morning and 
evening hours. In the absence of other food'supplies it mifl readily attack 
human beings and often proves most irritating. No decided increase in 
its numbers has been observed at any special season of the year. 

“ Hippobosoidae. A number of these flies are known to infest different 
kinds of birds and some mammals, but their activity, and the manner in 
which they quickly leave their host at its death, renders their capture 
extremely difficult. 

“ Lynckm maura. Bigot. Frequently found on domestic pigeons. 

“ Sarcopsyllidae.— Bermat'OpMIus penetrmis, L. This well-known species 
is widely distributed over the Colony. They are known locally as 
‘ Jiggers ’ or ‘ Chigoes.’ 

“Pulicidae.— DienoeepJialus felis, Bouchd. Probably the commonest 
species on the coast-lands. Ii is the common flea of domestic cats and 
dogs and occasionally attacks man. 

“ Haematopinidae.— Haenmtopinii^s eurysternns, Nitzsch. Collected from 
cattle on the coast-lands. It is the common cattle louse. 

“ Eaematopinm tM-hereuMtus, Nitzsch. This species was collected from 
imported Indian buffaloes, winch apparently are the onlv hosts in British 
G-uiana. 

“ Emmaiopimis suis, L. Very common on pigs. It was collected 
several' times on these animals at'the Georgetown Abattoir. 
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“ Ma.llop1iaga. TMs order is well represented in British. Guiana. Prom 
the economic standpoint the presence of hl-kept and^ overcrowded fowl- 
houses and pigeon-lofts and pens of a like character for sheep and goats 
accounts largely for the abundance of these parasites anti for their wide 
distribution among domestic animals. 

Some species of birds in the wild state appear to be lit^avily iutesled 
with lice, while others again are almost entirely exempt. 

‘‘ Triehodeetes pilosus^ Gieh. On donkey {Eqmis asinus)* 

Triehodeetes climax, N. On goat {Capra hirem). ^ 

“ Triehodeetes sphaeroce'phalum>, JST. On sheep {Ovis aries)T 

Varions species of other families of Mallophaga affecting severa.l 
kinds of birds and the guinea-pig are then given. 


EPIZOOTIC LYMPHANGITIS. 

Chatelain (P,). Considerations gdndrales snr !e traltement ie la 
lymphanglte ^pizootlque.— Rev. Gen. MSd. VeL 1917. July 15. 
Vol. 26. No. 307. pp. 289-293. 

In this preliminary note the author finst discusses some of the 
characteristics presented by the disease according to his observations 
in Morocco. In order that the disease may assume an acute form two 
factors are necessary: (1) a warm country, (2) a damp climate. In 
Morocco the disease occurs in a particularly serious form along the 
coast, whereas in elevated districts at some distance away it is less 
severe and often becomes cured spontaneously. Plies abound in 
the hot, humid districts throughout the year and, after a case of 
epizootic lymphangitis has been observed, it is not rare to find the 
disease appearing after 20 to 60 days in horses bearing harness wounds 
and not brought into contact with the affected animals. 

Potassium iodide gave no good results in the author^'s hands but 
caused the animals treated to become extremely restive. Biniodide 
of mercury gave only partial success. “ 606 ” likewise failed to give 
the expected results. Treatment by means of iodine and methylene 
blue employed after dilaccration of the tissues in early or localised 
cases gave excellent results. In the elevated districts this treatment 
cured all the affected animals. 350 cases were treated at a hot and 
damp centre near the coast with 86-2 per cent, recoveries in from 30 to 
40 days, 11*1 per cent, in from 40 to 110 days, while 2 per cent, were 
slaughtered on account of generalisation. 85 per cent, of these cases 
were brought in from districts along the coast and 15 per cent, from 
elevated districts. The same treatment employed at Casablanca 
failed to give the same results; Velu, who tried other treatments 
especially with novarsenobenzol, in the same conditions, failed to get 
the expected results. 

In Prance the iodine-methylene blue treatment was applied in the 
Somme region and gave good results. The author claims that typical 
epizootic lymphangitis can be distinguished clinically in that the hair 
becomes shed at a spot and then a bud develops raising the skin, 
which becomes brilliant in appearance. A bud resembles a black 
grape with the dust wiped off and bursts spontaneously two or three 
days afterwards discharging a yellowish, granular pus from a crater- 
lil^e ulcer with raised and thickened borders. In the so-called ulcera¬ 
tive lymphangitis the buds are generally situated on a limb, often 
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causing lameness. They are developed underneath the skin and are 
only revealed on palpation. The hair does not fall from their surface. 
After two or three days the abscess spontaneously bursts discharging 
a yellowish, sticky, often sanguinolent pus; the abscess becomes 
rapidly closed if treated wdth antiseptics but almost immediately it has 
cicatrised a new abscess develops a short distance away. The animal 
is lame when the buds form in the neighbourhood of a joint. 

The author records a couple of cases of ulcerative lymphangitis 
successfully treated by means of the iodine-methylene blue method. 

The author thus recommends that every horse not reacting to 
mallein and showing a number of multiple abscesses developing in 
echelon on a limb should receive two injections of 10 cc. of 1% methylene 
blue intra-muscularly at three days’ interval. A cure is obtained in a 
few" days wdthout any local treatment except washing mth weak 
antiseptic solutions such as tincture of iodine. 

Teuche & Gtuignaed. Contribution k lAtude de la iympliangite 6plzoo« 
tique.— Bull. Soc, Cent. Med. Vet. 1917. ^fan. 4. Rec. Med. 
Vet. 1917. Jan. 30-Feb. 28. Vol. 92. Nos, 3 & 4. pp. GA-6a 

In this short article the authors describe a series of eleven obser¬ 
vations on the treatment of epizootic lymphangitis occurring in horses 
which had been cast from the French army in France. Various 
products recommended by French authors were tried, viz., luaxgol, 
potassium iodide, novarsenobenzol, and galyl. The use of galyl by 
Douville in the treatment of this disease has already been referred 
to in this Bulletin [Vol. 4, No. 3, pp. Ill]; out of five cases treated 
exclusively with this drug four recovered completely and one showed 
considerable progress. The cryptococcus was demonstrated in each 
case. The authors’ conclusions are as follows :— 

Epizootic lymphan 2 :itis is amenable to treatment by means of galyl. 

SmaU doses, even frequently repeated, and large doses given at too long 
intervals did not give appreciable results ; it is preferable to inject at once 
at least three grammes on the first two occasions at intervals of a week. 
The tolerance of animals for this product being very great there is no harm 
in giving frequent dosesi 

If a cure is not obtained after the first two injections one may recommence 
the treatment with 2 or 3 grammes without any danger. 

Peeein. Notes sur la determination de la p6riode d’ineubatlon de la 
lymphanglte ^pizootique en France. [Length of the Incubation 
Period of Epizootic Lymphangitis in France.]— Bull. Soc. Cent. 
Med. V&. 1917. May 3. Rec. MSd. VSt. 1917. Apr. SO-May 30. 
Vol 92. Nos. 9 & 10. pp. 191-194. 

In a unit comprised of artillery horses in France the author had 
under his observation five cases which at different times contracted 
injuries affecting various parts of the body. These injuries healed 
after a few days but subsequent to healing swollen lymphatics were 
found to originate from the seats of the former injuries; the lesions 
thus set up were found to be due to epizootic lymphangitis. The 
length of time these lesions of epizootic lymphangitis took to develop 
after the healing of the wound would represent the minimum period 
of incubation, while the length of time from the infliction of the injury 
would correspond with the maximum period. For the five horses the 
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maximum periods were thus, respectively, 127 days, with possible error 
below 15 days ; 111 days, error below 24 days; 115 days, error below 
] 5 days; 120 days, error below 7 days; 120 days, error below 15 da^s. 
This gives 118 da,ys as the average inaximiiiri iuciibatioii period, which 
would be 15 days in excess of the ininiinuin. 

Charmoy. Suf la lymplianglte ^pizootique*--jRec. Med. VeL 1917» 
Apr. llb-May 15. Vol. 93. Nos. 7 & 8. pp. 179-19C). With 5 
ligs. & 1 table. 

The. greater part of this ])aper ivS devoted to the symptomatology 
and lesions of the above disease, chiefl};" as they occiii’ in army liorses 
at the front in France. The disea,se is stated to be a common affection 
in certain of the French colonies (Algeria, Morocco and Senegal), but, 
before the war, it was almost unknown in France. Tt made its appear¬ 
ance among horses at the front towards the end of the year 1914 and 
from being rare and localised at that date it has now become so common 
and widespread that it constitutes a veritable danger for the cavalry. 

The author had under his own observation a few interesting cases of 
generalisation and of lesions on the more rarely affected parts. Cases 
are thus depicted affecting the skin above and below the lips and closely 
resembling horse-pox lesions, lesions on the pituitaiy mucous membrane, 
and around the vulva. In one case on post-mortem a specific ulcer 
was found on the internal surface of the cricoid ca,rtilagc of the larynx. 
In two cases lesions of chronic endocarditis were found on the mitral 
valve of the left heart in the form of fibrous nodules about the size of 
peas, together with patches of endarteritis; these lesions, however, 
were not specific but in the nature of complications. No lesions were 
discovered in the lungs although in many cases purulent centres were 
discoverable in the pulmonary parenchyma, but these never revealed 
the presence of cryptococci. 

With regard to treatment the author’s experience has led him to 
adopt the surgical method wherever practicable. Various drugs 
recommended by different authors were tried but gave inconstant 
results. The ideal local treatment is stated to consist in the extir¬ 
pation of all the affected parts and in the case of small lesions this 
method gives perfect ]‘esiilts. Wlien it was not possible to employ 
this radical method of treatment he attempted to sterilise the puriiU>;nt 
centres by cauterisation, by the application of chemical agents, (h* by a 
combination of these two methods. In every such case the horse is cast 
and securely bound, a beated sharp-pointed cautery ivS tben introduced 
into each abscess or into the opening of each ulcer*: ewery ])rots*iiding 
lymphatic is explored in the same way and it is then always found to 
reveal pus in its de])th. The borders and depth of these lesions are 
w^ell cauterised and the point of the instrument pushed as far forw^ards 
as possible within the interior of the lymphatic vessel. Excessive 
granulations are excised by means of the flat cautery. 

With the aid of the ordinary cautery, or bettor by means of the 
auto-cautery, the author next inserts a series of fine points about 
] cm. from each other ail round the affected part. This circle is 
circumscribed by a double or triple circle of punctures in order to prevent 
extension. A blister is then applied all over the cauterised surface. 
There is no risk attached to this no matter how extensive the surface 
treated. On the following few days tliere is an enormous reaction, then 
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towards the Gtliday or 7tli day tlie reaction dimiiiishes. The aftecied 
part is then treated by the application of antiseptics such as saturated 
alcoholic picric acid or methylene blue If fresh abscesses appear they 
are punctured by means of the pointed cautery. The author gives in a 
table a list of 48 animals treated as above; 29 were cured after a 
period varying from days to 3 months, 8 were destroyed on account 
of the severitv of the lesions and of the remaining 11 all, with the 
exception of 1, were gradually progressing towards recovery. 

Beingabd. Un traltement de la lymphanglte eplzootiqiie.— BtdL Sac. 
Cent. Med. Vet. 1917. June 7. Rec. Med. Vet. 1917. June 30. 
VoL 92. No, 12. pp. 216-224. 

In this article the author describes a method of treatment adopted 
by him with successful results over thirty years ago in Algeria. His 
observations led him to conclude that the appropriate treatment 
consisted in the surgical extirpation of the swollen lymphatic vessel or 
its destruction by means of some procedure acting directly on the 
interior of its lumen. The drugs employed failed to give satisfactory 
results. The removal of the lymphatics by means of a bistoury is 
attended with grave risks on account of the damage done to the 
surrounding tissues, and of secondary infection. 

The instruments thus used by the author consisted of iron rods 
about 18 inches long and about the thickness of a lead pencil provided 
with a wooden handle at one end. These rods heated white hot served 
to cauterise the whole of the interior of the lymphatic. The operation 
is easily performed; the horse is cast so as to expose the affected 
lymphatics. If the lymphatic is no more than about 9 inches long 
one excises the bud on the side avray from the lymphatic gland and 
then inserts the heated rod into the exposed orifice and passes it along 
the interior of the channel up towards the centre of the lymphatic 
gland. When the affected lymphatic is longer the process is repeated 
two or three times by passing the rod each time from a distal bud to 
another situated more centrally. The rods may be curved in order 
to follow tortuous lymphatics. Cases where the buds are not connected 
by means of apparent lymphatics are inoperable by this method, but 
such cases are very rare, and do not exceed 5 per cent. During the 
first week after the operation an abundant suppuration takes place 
leading to the shedding of the cord and glandular congestion 

A 10 per cent, solution of tincture of iodine is afterwards injected 
into the channel. It is claimed that cures can be affected in four to 
five weeks in cases of horses refractory to all other methods of treatment. 

Details are given of eight cases occurring in the Drench army; on 
these the author had the opportunity of again testing his method of 
treatment. The results again proved its efficacy as aU. the horses 
were cured in a comparatively short time. 

Finzi (Guido). Les composes du mercure dans ie traltement de la 
lymphanglte 6pizootique. [Treatment of Epizootic Lymphangitis 
by means of Mercurial Compounds.]— Bull. Soc. Path Bxat. 1917. 
June. Vol 10. No. 6. pp. 428-430. 

Five seriously affected oases were successfully treated by the injection 
at short intervals of the following mercurial compounds :—S per cent. 
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salicylate or 5 per cent, calomel in liquid paraffin intramiiscularly, 
1 per cent. peicWoride or benzoate combined witli caeodylic acid 
in watery solution, subcutaneously or intramuscularly. Eroin ten to 
twelve injections of doses varying from 5 io 4i) c.c. repeated in each 
case ( 3 vcry two or three days were required to }>rodiujc complete 
recovery. 

Favero (F.). L’arseiiivaii nella cura del farcino criptococcico- 
[Treatment of Epizootic Lympliangitis by in('ans oC Arscnivaii. | 
—Moderno Zooiatro. Parte Sci. 1917. June 30. Vol. 6. No. 0. 
pp. 129-136. 

In this short article the author gives a review^ of the literature 
dealing ^vuth the treatment of epizootic lymphangitis and records 
observations of ten cases of the disease occurring in Italy, Th(\sc 
were treated by means of an Italian arsenical preparation iirsenivan - 
prepared at Parma University. Cures were obtained in all cases in 
from 11 to 30 days. The drug was well tolerated when administe.red 
by the digestive tract or intravenously, but produc'ed moderately 
severe reactions when injected subcutaneously. 

Veltj, Le traitement curatif de la lymphaaglte dpizootique par la 
vacclnothdrapie, [Vaccine Treatment of Epizootic Lymphan¬ 
gitis .]—Bulk Soc. Cent. Med. Vet. 1917. May 3. Rec. Med. 
Vet. 1917. Apr. 30-May 30. Vol 92. Nos. 9 & 10. pp, 195-204. 

The vaccine is made up as follows:—^Pus withdrawn aseptically is 
emulsified with 10 times its bulk of normal saline solution to which is 
added 0*25 per cent, carbolic acid and about 0T4 per cent, ether. 
The mixture is then filtered through several thicknesses of sterile 
open-wove gauze. 

Subcutaneous inoculation of a suitable dose of this mixture sets up 
quickly a reaction manifested by very distinct clinical symptoms. 
A negative phase is first observed in which all the symptoms become 
aggravated-suppuration increases, the larger buds ripen and some¬ 
times open, the affected lymphatics become more swollen and tender. 
This phase lasts three or four days, sometimes five or six. Its inf/cnsity 
varies with the dose of vaccine employed. 

This phase then changes rather quickly—in 24 or 48 hours. Vlio 
swelling around the lymphatics diminishes and btids appear which 
were not visible before the injection. Healing of ulcers is accelerated ; 
secretions from open abscesses and large sores diminish to such an 
extent that local treatment is almost unnecessary. This positive 
phase lasts on an average from four to five days but it may vary from 
no time up to ten days; the disease then resumes its normal course. 
A repeated injection causes the same cycle of phenomena to appear 
but if it is performed before the end of the positive phase the negative 
phase following is somewhat delayed and it is less intense and does 
not last so long as in the case of the first injection. 

The problem in the treatment of epizootic lymphangitis by means 
of vaccine therapy thus resolves itself into the determination of suitable 
doses and the intervals after which they should be renewed in order 
to set up mild negative phases and well marked positive phases. 
Velu, who has had very considerable experience with the disease in 
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Morocco, gives a record of eight seriously affected cases in which this 
treatment was carefully carried out. He considers that the record 
justifies the expectation of good results. The vaccines failed in each 
case where the affected animal was so weak in condition that it was 
unable to react. A cure is thus not assured in every case but a great 
advance is made on the treatment of the disease by means of drugs and 
on the local treatment consisting in the application of antiseptics or 
excision of the lesions.” Recovery was produced in the cases described 
vithin six v/eeks. 

As the result of his experience Velu recommends the injection of 
2-1 c.c. of the vaccine and then allowing an interval of seven or eight 
days to elapse. If there is persistent aggravation of the symptoms 
the dose injected was too strong and a few days should elapse before 
injecting a smaller dose. If there is no change the dose injected was 
too weak, and a larger dose should be injected immediately. If there 
is distinct progress the dose is suflicient and should be renewed or 
slightly increased or decreased, according to the reaction which one 
desires to set up. A cure can be obtained in this way after 30 to 40 
days. 


BACTERIAL DISEASES. 

TnucHE (C-). Traitement baet^rioth^rapique de la lymphanfite 
ulcdreuse. [Vaccine Treatment of Ulcerative Lymphangitis.]— 
Ann, Inst, Pasteur, 1917. May. VoL 31. No. 5. pp. 209-214. 

The above disease has apparently assumed a very serious character 
among army horses in France; the author claims to have obtained 
distinctly satisfactory results in treatment by the use of dead cultures 
of the organism isolated from the lesions, viz., the Preisz-Nocard 
bacillus. 

M. Nicoule, Loiseatj and Foegeot observed a very high specific 
antitoxic power in the serum of infected animals. Tliis was equal to 
or even higher than that of horses immunised by CARRi by means of 
filtrate. These authors, however, showed that the serum of affected 
animals was devoid of anti-bacterial properties. 

Cultures were obtained by growing the organism, maintained in the 
laboratory on solid serum, on potato agar in Roux flasks incubated 
for 24 hours at 37° C. The bacterial growth is twice washed by 
emulsifying in salt solution and centrifugation. The bacteria are 
then killed by adding equal quantities of alcohol and ether and allowing 
to stand for 24 hours. The overlying liquid is then poured off and the 
bacteria dried at 37° C. The vaccine is prepared for use by emulsifying 
the powder in normal salt solution, 1 centigramme per 1 c.c., and 
distributing in ampoules which are heated to 100° C, for four or five 
minutes. 

The dose of vaccine is 1 centigramme inoculated every week under 
the skin of the neck. A small swelling forms at the seat of inoculation. 

One may see the buds shrink, suppuration dry up, and the cords 
disappear after the second injection, but recovery usually takes place 
after the third.” A number of figures are given showing the results 
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of this treatment. In one lofc, out of 43 animals treated, after the 
tMrd injection 14 were completely cured, 83 were in various stages of 
I’ecovery, while the remainder died from various causes or were killed 
on account of debility. 

[This mode of treatment is not new. Dead culture's w(M'e, us(h] by 
Mootoomtery in Dritivsh Mast Afih^a for Mie tresit.nient (d‘ a c!ita{ief>iis 
disease of erjuines from which the Prcis.vNtxui'd f)acillus was isolated 
(see this Balletm, VoL o. No, 1. pp. (H). 

We cannot see the force of using the alcohobetlier mixtun'.'' in order 
to eliminate the life (tliat is to say, the virulence) of the germs without 
changing their antigenic ((iialities, etc.,'” if before injection they are 
heated to 100° 0. for five minutes, and still maintain the de^sircnl 
propeities,--ED.] 

TbawinvSKI (Alfred). Ueber das Vorkommen von Bakterien der Typhus- 
Collgruppe im Darmiiihalt gesunder Schweine, sugleich ein Beftrag 
zurDifferenffleruug der Bakterien der engen Paratyphus B.~Gruppe- 
[Bacteria of the Typho-Coli Grou]) in the Intestinal Contents of 
Healthy Pigs; DiftVrentiation of the Bacteria of the Small Para¬ 
typhoid B. Group.]— ZeitscliT. J. Hyg. n. InfeJdionshr. 1917. Jan. 
10. Vol. 83. No. 1. pp. 117-17G. With 34 tables & (> text figs. 

The question as to whether bacteria of the paratyphoid B. group can 
be found in the intestines of healthy pigs has already been investigated 
by several authors (Dorset, Uhleniiuth, and others). The material 
used hy the author for ascertaining the presence of these bacteria was 
obtained from the contents of the jejeunum, colon, and caecum of 
apparently healthy pigs which had been brought in for slaughter to the 
abattoirs from places free from disease and kept under observation fox* 
about 10 days before slaughter. The suspected colonies obtained on 
sowing out this material underwent a long series of searching laboratory 
examinations. 

The author’s conclusions are as follows :— 

(1) From the intestinal contents of 500 healthy Blaiightcued x)igs were 
grown 2iy strains (5-2 per cent.) which from the appearance of the colonies, 
biological characters, agglutination tests, and partly according t.o iluir 
pathogenicity fell into ihrec groups. 

(a) Two strains belonged to the small paratyphoid B. group and were 
identical with B. mipesHfer from the appearance of the colonies and 
partly also from the results of agglutination tests and pathogenicity 
towards white mice. 

(b) Eight strains which formed a uniform type of e.olony differed in 
their biological characters from representatives of the smalT paratyphoid 
B. group only in so far as that they did not ferment sorbite ; serologically 
they showed an affinity towards B. aertryk (de Nobelc) and partly also 
towards B. suipestifer. 62.5 per cent, of these strains w(wc pathogenic 
for white mice. They formed indol and should bo classed with' the 
paratyphoid-hke strains. 

(o) Sixteen strains possessed a common type of colony and ditfered 
biologically from representatives of the small paratyphoid B. group in 
that they did not ferment dulcite and sorbite. They were agglatinable 
with the anti-sera of representatives of the small paratyphoid" 13. group. 
Their own anti-serum agglutinates the strains of this group • ery MgMy 
but has no influence on representatives of the small paratyphoid B, group ; 
the strains of the second group were partly agglutinated and partly hot 
influenced. In all the strains a positive indol reaction was obtained; 
12*5 per cent, were pathogenic for white mice. They were recognised as 
pseudo-paratyphoid strains. 
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(The strains belonging to the second and third group could not be placed 
in the system of classification of the typho-coli group according to Weber 
and Haendel or Gildemeister and Baerthlein, for they did not completely 
correspond cnltiirally Avith B. paratypJiosus B.) 

(2) The representatives of the small paratyphoid B. group {B, para¬ 
typhoid B., B. aertryh de Nobele, B. saipestifer, B. typhomurium, and 
B, psittacosis Nocard) cannot be sharply distinguished from each other by 
means of their morphological, biological, and serological (agglutination, 
Castellani’s test) properties, nor according to their pathogenicity, but 
that differentiation is possible is shown by the results obtained from 
examining the types of colonies. 

Habdenbeegh (J. B.) & BoEEisrEB (Fred Jr.). Vaccinations against 
Hemorrhagic Septicemia, No, 2. — Jl. Amer, Vet. Med. Assoc. 
1917. Mar, Vol. 50. (New Series. Vol. 3.) No. 7, pp. 868-876. 
With 2 tables. 

In a previous report the authors published an account of work 
carried out by them for the Pennsylvania State Live Stock Sanitary 
Board for the year 1916. Vaccination during that period was carried 
out by means of living 48 hour broth cultures of Bacillus hoviseptieus 
isolated from outbreaks of haemorrhagic septicaemia. No special 
measures were taken to attenuate the organism as experience had shown 
that no method of attenuation was capable of producing strains that 
would furnish uniform results. The only test to which the inoculation 
material thus complied was that it should be virulent for rabbits and 
guinea-pigs but not for sheep and calves. The use of living vaccines 
would ordinarily appear to give far better results than the use of killed 
or modified vaccines as the latter most probably lose their antigenic 
properties to a considerable extent. One of the drawbacks in con¬ 
nection with the use of living vaccines, however, lies in the fact that 
centres of infection may be established, but the experience gained in 

1915 showed that no fresh cases occurred during the following year 
among the vaccinated herds. 

Vaccination was carried out in the same manner during the year 

1916 in a total of 31 herds. The first 11 vaccinated herds, termed 

exposed herds, contained steers that had passed through public 

stockyards, become infected, and been taken to the farms and 
nmed up with the native cattle. These herds contained altogether 
265 animals; six deaths occurred prior to vaccination, and 24 animals 
were sick at the time of vaccination. With the exception of one sick 
animal all were vaccinated; only one death afterwards occurred in 
the herds. 

The remainder consisted of native herds in the mountainous districte 
of Pennsylvania in which the disease appeared during the months of 
June to October; there were 53 deaths before vaccination and 19 
sick at the time of vaccination. Twenty deaths occurred following 
the treatment. 

During the two years 1915 and 1916, 25 native sick animals at pasture 
were vaccinated and of these 13 succumbed to the disease. In 1916, 
22 out of 23 sick vaccinated steers recovered; these were sufiering 
from the chronic pulmonary form of the disease and had been exposed 
to infection in stock yards. This chronic form of the disease is seldom 
seen on pasture, the acute form being observed instead. The authors 
conclude that the vaccine may have some therapeutic value in chronic 
cases. 

(G393) :> 
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The coiTiplete absence of haemorrhagic septicaemia in 1910 in the 
herds vaccinated in 1915 might indicate that considerable, iinmimity 
had been conferred on the animals; however, the absence of the 
disease also from a nimiber of control herds left iinvacciiia.ted and kept 
under observation dinbig 1916 invalidates such a <leducdo!u 

The authors propose to eavry on furilicr exp(‘-rinu‘ui.s in this 
connection. 


Mohler (J. R.). American Yeterinary Medical Association, Report 
of Committee on Diseases,— Jl Amer. Vet. Med, Assoo, 1917, 
Mar. Vol 50. (New Series. Vol. 3.) No. 7. pp. 896-904. 

The information regarding the following three diseases is extracted 
from the above report. 

Haemorrhagic se]-)ikaemia, (Stock-yard fever, shipping fe^ver, 
contagions pnenmonia).—-An nnnsnally laage number of cases of this 
disease occurred during the antninn of 1915 and spjing of 1916. The 
disease appeared among cattle in public stock markets or in shipments 
that had been recently handled through ])ub!ic stock yards and it was 
believed that the infection was picked up in the stock yards or from 
the trucks in which the animals were transported. hTequently native 
cattle became infected within a week after coming in contact with 
other animals that had contracted the disease from stock-yard exposure. 
In some instances native cattle appeared to become infected after the 
recent admission of cattle from stock-yards, although no visible 
symptoms of the disease could be detected in the latter animals. 
Examination of the lesions showed that the disease was caused by 
Bacillus boviscpLicus. In several instances infected cattle transmitted 
the disease to sheep upon the farms into which they were brought and 
in one instance a colt which was running with diseased sheep became 
infected. The disease has been recognised m the United Btates for the 
past 20 years; a few outbreaks have occurred every year, but the 
losses were unusually large during the past year and the application 
of quarantine measures is contemplated in some States in order to 
prevent further outbreaks. All cattle are susceptible but young 
animals are more susceptible than adults. Cows in which the vitaJiiy 
has been lowered by heavy milking and exposure by standing in yards 
during cold and stormy weather proved very susce])tible. lire most 
serious outbreaks occurred among store cattle in poor condition, 
especially if kept in a crowded shed for some time ])rioi* to sale. 
Examination of cai'cases at abattoirs often showed lesions of haemorr¬ 
hagic septicaemia in cattle which were kept for 7 to 10 days in pens prior 
to being sold, whereas no lesions could be found in cattle slaughtered 
within three or four days after entering the yards. 

The loss from the disease ranges from 2 to 20 per cent, of the herd 
although the mortality among affected animals is from 70 to 90 per 
cent. The mortality is not alarming in view of the large number of 
cattle that pass through the public stock-yards of the country, although 
in several instances losses from death were reported amounting to 
60 per cent, of a herd. Vaccination by means of so-called “ bacterins 
or dead bacterial products has been adopted but as the outbreaks in 
untreated herds usually terminate abruptly with losses varying from 
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2 to 20 per cent, tlie value of the preventive treatment is not definitely 
known.” . . . 

Bourine. Donline in horses has increased somewhat in prevalence in 
certain states during the past year. This condition is due to the spread 
of the disease among the horse stock of the Indian reservations and to the 
inability of the Bureau of Animal Industry to prosecute vigorously the 
work of inspection and eradication at the round-up season because of lack 
of funds. Of 45,100 samples of blood serum tested by complement fixation 
by the Bureau during the hsoal year ending June 30, 1916, 1,400 gave 
positive reactions. This is 3*1 per cent, as compared with 2*7 per cent 
for the preceding fiscal year. The infected states are Montana, Wyoming, 
North Dakota, South Dakota, Nebraska, and Arizona. Notwithstanding 
the difficulties, good results have been accomplished in the work of 
eradication. 

Swamp Fever [Infectious Anaemia of Equines]. That swamp fever 
is of increasing economic importance is evidenced by the fact that it 
has gained a foothold in New York, where it was not recognised prior 
to 1914. That the diagnosis should have been confused mth ‘ other 
septicemic diseases,’ suggests that there may be still other localities where 
swamp fever may be present without having been recognised. Within 
the last 10 days this disease has been reported from Louisiana where it 
was causing considerable losses on at least one plantation, 

“ Unfortunately continued experiments in sero-diagnosis have thus far 
failed to yield a satisfactory diagnostic procedure. Likewise experiments 
in insect transmission of this infection have been entirely negative. A 
recent experiment has shown that an animal in good condition and without 
shomng any outward appearance which would arouse suspicion, may 
retain the virus of swamp fever in the blood even after G years. The 
blood of this animal when inoculated into another horse produced swamp 
fever in 13 days. The former animal therefore furnished a source of 
infection for insects during 6 years, hut during this time no spontaneous 
cases developed, even though healthy horses were kept in the same stable 
without protection against insects. During this time both Tahanus and 
Stomoxys flies have been present, as well as many other species of 
insects.” 


DISEASES DUE TO FILTEEABLE VIEUSES, 

Mobi (Nello). Rabbia e Setticemia emorragiea in aleuni bufaioltt 
[Rabies and Haemorrhagic Septicaemia in some Young Buffaloes.] 
— Ann. Staz. Sperim. per h Malat. InfeL d. Best. Naples. 1915. 
VoL3. No.L pp. 55-80. 

A disease showing symptoms affecting almost exclusively the nervous 
system had caused the death of four young sucking buffaloes on a 
farm where there was no history of a previous occurrence of such a 
disease. About a month previously two dogs had presented clinical 
signs of rabies in this neighbourhood and had been destroyed. The 
heads of two of the calves were sent to the author for examination. 
No histological changes were seen in the brain. 

In one case sub-dural inoculation of rabbits produced slight symp¬ 
toms of intoxication immediately afterwards from which they recovered 
but died of paralytic symptoms about a fortnight afterwards. Inocu¬ 
lations by passage of brain material from these rabbits definitely 
demonstrated the presence of rabies virus in the brain. 

In the case of the second calf inoculation of brain substance sub- 
durally^into rabbits produced violent symptoms of intoxication 

• lit 
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affecting tlie nervous system immediately after inoculation from wliicli 
the animals died within five hours. No organism was cultivable from 
the Hood or any, of the viscera of the rabbits. These vsyniptonis were 
also produced by the inoculation of the filtrate obtained by passing 
an emulsion of brain substance through a Berkefcld filter. 

The brain of the first calf kept on an ice chest for three da}vs, then 
emulsified and passed through a Berkefeld filter was also capable of 
setting up similar symptoms hut to a far less degree. 

Microscopic and cultural examination of the brains of both the young 
buffaloes revealed the presence of small numbers of a Pasteiirella 
organism identical in appearance and cultural characters with 
B, bubalisepticus, the cause of barhone,” or buffalo plague. Inoculation 
and feeding experiments showed that the organism isolated manu¬ 
factured in liquid cultures a very powerful toxin capable of setting up 
marked nervous symptoms in rabbits, guinea-pigs, dogs, and young 
buffaloes. 

These experiments appear to show that the symptoms shown by 
the naturally affected calves, although resembling those of furious 
rabies in bovines, were not attributable to the rabies virus since they 
could he reproduced experimentally b}?' the inoculation of a toxin 
contained in the brain of buffaloes, rabbits, or set up by means of a 
culture of the organism isolated from the brain. By its association 
with the rabies virus in milk-fed young buffaloes jB. buhulise/plieus 
appears to have undergone a great increase in virulence. The dams 
were more xesistent as all contract '' haibone” while young and this 
seems to confer a lifelong immunity. 

Eemlinger (P.). La rage spasmodique du cobaye* [Spasmodic 

Eabies in the Guinea-Pig.]— 0, R, Soc. Biol, 1917. June 16. 

VoL80. No. 12. pp. 690-592. 

When the guinea-pig is inoculated with rabies virus into the anterior 
chamber of the eye it shows a special form of rabies which is interesting 
on account of the analogy of the symi)toms with those produced in 
human rabies. Whether the eye remains intact or becomes shrunk 
up, as is very often the case even when the inoculation is carefully 
carried out, the disease commences with an intense local reaction in 
every way comparable with the reaction produced in the scars of bites 
in human beings. This reaction is manifested both by objective and 
subjective symptoms. Lachrymation occurs, the conjunctiva becomes 
congested and suppurates, the eyelids become red and swollen, and the 
lesions become the seat of an intense pruritus; the animal scratches 
them furiously with its paw or rubs its head on the same side as the 
inoculated eye against the walls of its cage. Almost at the same time 
the animal attracts attention by a sort of sonorous, coarse, thick gurgling 
noise comparable to the croaking guttural of certain frogs. It can he 
easily seen that this particular noise takes place in the pharynx and 
is connected with difficulty in swallowing set up by a spasm of this 
organ. The pharyngeal spasm appears to correspond exactly with the 
hydrophobic spasm in human rabies. 

At the same time the animal presents a dejected appearance, erect 
hair, and dyspnoea. It remains motionless in its cage and if forced, 
to move its gait betrays a certain degree of paresis. 
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Its condition soon becomes aggravated and violent convulsive crises 
are produced. Tliese commence with the above described guttural 
noise; then instead of remaining localised the pharyngeal spasm, 
becomes generalised throughout the body. The animal then bends 
itself round on the ground and emits feeble plaintive cries. After a 
few seconds it gets up on its feet and remains still until further con¬ 
vulsions are produced. A moderate sensory stimulus such as contact 
with water, sharj) noise, sudden tapping, touching of the inoculated 
eye, etc., bring about instantaneously the reappearance of these 
symptoms. These crises finally become almost continuous until the 
animal is unable to get up and respiration gradually ceases. The total 
duration of visible disease rarely exceeds 48 hours, and is never longer 
than three or four days. 

The author proposes to designate this particular form of rabies under 
the name of spasmodic rabies.” 

Remlinger (P.). Le virus rabique dans ses passages de cobaye 4 
cobaye. [Changes Undergone by the Rabies Virus in the Course 
of Transmission from Guinea-Pig to Guinea-Pig.]— G, R. Soc, Biol. 
1917. June 30. Vol 80. No. 13. pp. 628^630. 

The rabies virus attains its maximum virulence more quickly in 
guinea-pigs than in rabbits ; after a small number of passages—seven 
or eight—one obtains a virus capable of producing rabies symptoms 
after five or six days and w^hich, when inoculated into the dog, 
exceeds in virulence the natural disease in that animal. 

The symptomatology of rabies in the guinea-pig is liable to vary 
according to a number of factors, the chief of which are the seat of 
inoculation, age of the animal, nature and dose of virus. Other things 
being equal the first intracranial passages, starting from the dog’s 
medulla, set up most often the paralytic form of rabies. 

After a very small number of passages (one to four) it is on the 
contrary the furious form which is seen in its most exalted form. The 
guinea-pig stands with hairs erect, blows hard, has a fi,ery look, runs 
about its cage luting the other occupants, passes its head through the 
grating at the risk of choking itself, chuckling,” scattering its food 
about, etc. Soon the animal becomes still more agitated, shows great 
genital excitement, falls on its side, then gets up, and goes on again 
but soon it tires itself out and assumes a staggering gait. Finally, it 
remains stretched out affected with intense dyspnoea, gives a few 
sudden jerks with its limbs and body, but these become gradually 
weaker, while respiratory movements gradually cease. Death then 
very soon supervenes. 

If the inoculation is made in the anterior chamber of the eye the 
'' spasmodic rabies ” is produced characterised by an intense reaction 
both objective (congestion, lachrymation) and subjective (pruritus) at 
the point of inoculation, pharyngeal gurglings, and spasms and more 
or less violent convulsive crises. . . . 

How^ever, from the seventh to the fifteenth passage the acuteness 
of the symptoms becomes lessened and the course of the disease can 
no longer be termed furious. There is no restlessness and the chief 
symptom is dyspnoea, the symptomatology closely resembling that 
of the numerous pulmonary affections which very often occur in 
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guinea-pigs. At otlier times even dyspnoea is very slight and the 
gninea-pig is found in the morning dejected and lying still in a comer 
of its cage with erect hair, no appetite, and regardless of its surround-* 
iiigs. In the evening it lies on its side, tossing its body and limbs, 
and soon succumbs ; the symptoms are more analogous to those of a 
septicaemia than of a broncho-pneumonia. 

At the same time the length of the incubation period and of the 
visible disease is so shortened that death occurs very regularly from the 
fifth to the seventh day. Sometimes even it is produced so rapidl)?^ 
during the night of the fifth or sixth day or during the course of the 
fifth day that it appears to have taken place suddenly, as there was 
no time to observe any marked symptom. These are the so-called 
fulminating forms of rabies ; no lesion is shown in the organs, cultures 
from the blood and viscera remain sterile, and a positive result is only 
obtained by passages. In the course of experiments Avith rabies every 
guinea-pig which dies without characteristic symptoms, or is found 
dead with no symptom, should be held as suspicious. Negri bodies 
should be looked for and the medulla inoculated. 

From about the twelfth to the twenty-fifth passage paralytic 
phenomena become superimposed on the above symptoms. In the 
course of the later passages they assume an increasing importance and 
then no matter how many times the virus is transmitted from guinea- 
pig to guinea-pig it is from the exclusively paralytic forms that the 
animals succumb. While the rabies following inoculation into the 
muscles of a limb commences generally vuth a paralysis involving 
contraction of the inoculated limb (tetanic type) the paralytic rabies 
observed as the result of passages through the brain and anterior 
chamber of the eye is of the flaccid type. This takes place nearly 
always on the sixth day, rarely on the fifth, and exceptionally on tbe 
seventh. Paralytic phenomena appear to be produced sooner when 
the original virus is obtained from a dog dead of paralytic rabies than 
of furious rabies. Large doses of virus and inoculation of young 
animals also predispose towards the paralytic forms. 

Sani (Luigo), Sul passagglo del virus rabido attraverso la mucosa 
oeulo-congluBtivale sana e traumatizaiata. [The Passage of Rabies 
Virus through the Healthy and Injured Oculo-Oonjnnctival 
Mucous Membrane.]— Ann. d'lgiene. 1917. Jan. 31. VoL 27. 

No. 1. pp. 16-22. 

The author’s experiments, which were perfprmed with fixed viruses 
for the rabbit and for the guinea-pig, showed that it was possible to 
reproduce rabies experimentally by passage of the virus through the 
oculo-conjunctival mucous membrane only when the virus had a 
markedly exalted virulence for the species of animal selected for 
experiment; the disease could in such cases be set up whether the 
mucous membrane was maoroscopically healthy or contained recent 
artificially produced lesions. Cases of rabies are, however, rare even 
after instillation of an emulsion of an exalted virus into the conjunctival 
sac. 

The instillation of virus that had not been exalted did not produce 
rabies. The author believes like former writers that the rarity of^the 
cases thus produced is due not to a neutralisation of the virus" in situ 
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blit to tbe abimdaiit lacbrymation immediately produced after the 
instillation. 

According to bis experiments the lesions present on the mucous 
membrane are of secondary importance in the production of experi¬ 
mental rabies. One must thus admit from these experiments that in 
the case of injury of the mucous membrane the minute quantities of 
vims that pass through become neutralised along the course of the 
ramifications of the nerve fibres. 

Feemi (Claudio). II iiiiovo metodo itallano per la cura antIrabMea. 
[The New Italian Method of Anti-Rabic Treatment.]— Ann, 
dDgiene. 1916. Vol. 26. Supplement. 164 pp. 

The method of rabies vaccination evolved by Fermi at Sassaii, 
Sardinia, is briefly as follows. 

The vaccine consists of a 5 per cent, emulsion of a potent fixed virus, 
carbolised 1 per cent., direct from the rabbit or dog. The brain 
instead of the cord is used as the former was shown to be more active. 
The anti-rabic serum is obtained by hypeiimmiinising horses, using 
the above vaccine as antigen. The sero-vaccine consists of 1 part of 
serum and 2 of vaccine, carbolised 1 per cent. The method of treatment 
consists in the administration of sero-vaccine for the first 5 to 10 days 
followed by the injection of the vaccine alone up to the 25th day. 
The mortality from rabies following this treatment was calculated to 
be lower than that following treatment according to the methods 
employed by Hooyes, Beenstein, and Remling-er, Advantages 
claimed for the vaccine and sero-vaccine are that they can be preserved 
for long periods sterile and potent in sealed tubes, can be transported 
over any distance for use, do not inconvenience the patient, and set 
up an immunity immediately in the case of severely bitten patients. 

The new Italian method is stated to have been substituted in British 
India for a number of years for the Pasteur and IT5gyes methods on 
account of the superior results obtained. 

Martoolio (F.), Sul corpuseoli speeiali osservati da Braddon nel 
sangue d! animal! infetti di peste bovina e ritenutl probabilmente 
specifici. [The Peculiar Bodies observed by Braddon in the 
Blood of Animals infected with Rinderpest and claimed to be 
1 Tobably Specific,]— Ann, d^Igiem, 1917. Apr. 30. VoL 27. 
No. 4. pp. 246-250. 

In 1913 Braddon published a paper in which he maintained that 
by tbe addition of a solution containing 1 per cent, potassium citrate 
and 0*5 per cent, methylene blue in difierent proportions to rinderpest- 
infected blood peculiar slender bodies of varying shapes could be 
always demonstrated within the red corpuscles [see this Bulletin^ 
Vol. 2, No, 1, pp. 45-47]. Martoglio had at his disposal a number of 
bovines aficcted with rinderpest at the Serum Institute at Eritrea and 
experiments were carried out using the technique recommended by 
Braddon in order to ascertain whether the above bodies could be 
detected. 

It w^as foimd that out of 30 bovines affected with rinderpest, blood 
taken three days after the onset of fever or six days after iiifection 
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IKesontcd none of tlic forms claimed to have been rendered visible 
by Bsaddon in all cases of the disease nnder the form of granules 
and filaments in the interior of the ivd corpuscles and vith 
sharp or rounded extremities, etc. It thus seemed tliat Bbaddon’s 
bodies had no connection with the rinderpest virus. The filanicntoiis 
forms which he observed in fresh preparations did not irppcar to 
represent a morphological stage of the a irus since they were revealed 
in the )>]ood of healthy bovines afterwards shewn to be perfectly 
susceptible and also in the blood of an animal not receptive, and in a 
hoT.se. 1 lie author believes that the bodies represent degenerative 
changes in the corpuscles brought about by the treatment to which 
they are subjected. 

Gins (H. A.). Ueber experimentelle ¥aecme und VaeclBelnimunitat, 

[Experimental Vaccinia and Vaccinia Imnniihty].—/. 

Hyg, u. Infektionskr, 1916, Aug. 18. VoL 82. No. 1. 
pp. 89-142. With 2 tables. 

This paper is an account of ’work, undertaken by order of the German 
Minister of the Interior, on the question of cow-pox inmiunitj^ and a 
full discussion of the work already done on the subject is included. 
The animals used for the experiments were exclusively rabbits, as 
these animals were found to be most convenient and furnished the 
best results. In all 173 rabbits were inoculated with virulent material, 
for the most part by scarification of the cornea and some also by 
scarifi.cation of the skin, 

. The following are the author’s conclusions :— 

The spontaneous appearance of vaccine pustules was iieA^cr observed 
in rabbits and therefore the single pustules which ahvays result could bo 
dealt with experimentally. 

“ Eabbiis inocuiaied with virulent material over a large skin surface 
always showed swelling of the precrural lymphatic glands and almost 
always enlargement of the spleen. 

‘‘ Expori in exits performed in order to bring about multiplication of the 
vaccine virus on the ordinary artificial media always ended in failure. 

“ An infected cornea, cultivated in plasma according to the Harrison- 
Carrel method preserved the virus reinarkablj^ well. The newly formed 
tissue in the plasma showed cell inclusions which were not distinguishable 
from vaccinia coi^mscles. 

Bacteriological tests of a considerable number of glyc(‘rinatcd lymx>hs 
never revealed the presence of pathogenic bacteria. 'The lunnber of 
organisms diminishes so rapidly by preserving in glycerin that only a 
very few single germs gain access to the scarification marks in tlio 
vaccination of children. 

The cornea of the rabbit does not hold a special position of its own 
with regard to vaccine immunity. The cornea takes part in the general 
immunity to a slight degree whether the rabbit is inoculated into the skin 
or whether the rabbit is immunised by intravenous injection. A marked 
infection of the cornea can lead to immunity throughout the whole body. 

“ The immunity of the cornea follows considerably later than that of 
the skin after cutaneous or intravenous inoculation. 

'' Vaccine immunity in the rabbit is not a pure histogenic immunity 
as van Pxowazek regarded it. The blood stream must be regarded as 
carrier of the irnmime bodies. 

“ The anti-virulent substances described by earlier workers arc specific 
reaction products following on vaccine infection. They appear so 
regularly and abundantly and are durable for so long a period after 
infection that they must be held to demonstrate an acquired active 
•mmunity,” 
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(liNs (H. A.) & Weber (R.). Ueber den Nachweis des in die Blutbahn 
eingespritzten Vaeeinevirus in inneren Organen bei Kaninchen. 
[The Fate of Cow-Pox; Virus injected into the Blood Stream in 
the Internal Organs of the Rabbit.] —Zeitschr.f. Hyg. u. Infehti- 
onsJer. 1916. Aug. 18. Vol. 82. No. 1. pp. 143-154. With 
2 tables. 

Conclusions :—“ Witii regard to tlie presumed fate of the Yaocine virus 
injected intravenously the following conclusions are laid down as the 
result of our experiments :— 

The fact that the virus disappears very quickly from the blood stream 
was also confirmed in all our tests. 

By means of the test of Calmette and Guerin the virus can be 
demonstrated in the skin in very small quantities and by no means 
constantly.” (This test consists in injecting a rabbit intravenously with 
virus ; if the skin is shaved at any time up to 24 hours after injection 
pustules appear on the shaved area.) 

‘'This virus owes its survival apparently to the fact that it guiued 
access into the blood vessels of the skin immediately after inoculation and 
thereby escaped rapid destruction in the animal body. 

After intravenous injection of large quantities of virus the virus can 
be demonstrated in the spleen in varying large quantities if this organ is 
used for inoculation within the first five hours after the injection. 

The virus was never demonstrable in the bone marrow ; and, in the 
liver it was found once only in small quantities after the injection of 50 o.c. 
of lymph diluted 20 times and once in considerable quantity in an animal 
after excision of the spleen. 

“ The spleen of rabbits inoculated into the skin was found to contain 
virus in only one case.” 

Maetel (H.). Rapport siir les operations du Service Vet6rinaire Sant- 
talre de Paris et du Ddpartement de la Seine pendant PAnnde 1915, 
pp. 146. 1916. Paris: Grande Imprimerie '‘'Le Papier.’^ 

[Myocardite apliteiise. (Myocarditis and Foot-and-Moutli 
Disease.)] p. 146. 

“ In the course of outbreaks of foot-and-mouth disease cases of sudde i 
death observed among cattle are generally attributed to an acute form 
of the disease affecting the nervous system. Examination of a carcase in 
1915, during the January outbreak, shows that death may occur otherwise. 

“ A cow in good condition was slaughtered. There were pronounced 
foot-and-moutli disease lesions in the process of healing on the tongue, 
ulcers of the same nature around and between the claws of the hind logs, 
and complicated ulcers duo to infection with soiled litter. 

“ The infection of the sores on the hind legs manifested itself by a 
marked reticular lymphangitis of the fetlocks and by an infiamitiation of 
the lymphatic vessels extending upwards to the external iliac glands, 
which were swollen and haemorrhagic. The heart, which was not enlarged, 
presented an abnormal colour showing an irregularly marbled ax>pcarauoe 
due to light interposed areas- On incision the heart wall was found to be 
the seat^'of an intense myocarditis. Several soft haemorrhagic centimes 
were distributed throughout the tissue in such a way that the myocardium 
might become perforated at any moment, with fatal results.” 

Cosco (Giuseppe) & Aauzzi (Angelo). Sulla virnlenza del sangue del 
bovini aftos! e prove d’immumzzazlone contro falta eplzootlea. 
[The Virulence of the Blood of Bovines affected with Poot-and* 
Mouth Disease and Experiments on Immunisation against this 
Disease.]— Direzione Genemle della Sanitd Pabblica, 12 pp, 1917. 
Roma : Stabilimento tipografico Innocenzo Artcro. 

This pam])hlet is issued by the Italian Public Health Administration 
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by whose direction a series of experiments are being conducted by 
various workers under the control of a special Commission. 

In a previous note Cosco and Aguzzi referred briefly to tlie results of 
their experiments which demonstrated in ])articiilaT the virulerice of 
the blood during the febrile period in foot-and-inoutb disease [see tliis 
Bulletin, Vol. 4, No. 2, pp. G2], 

After natural or artificial infection a rise of temperature follows 
after a period of incubation varying with the mode of infection and 
virulence of the infective material If highly virulent materia! from 
fresh lesions is rubbed on to the scarified buccal mucous niembtaiie 
the incubation j)eriod may be limited to 24 hours or even less; 
ordinarily it is from two to five days. After subcutaneous inoculation 
with highly virulent led corpuscles (2nd or 3rd passage) the incubation 
period lasts about 70 hours, but never less, while with corpuscles of 
lesser virulence it lasts on an average from five to nine days ; inocu¬ 
lation with virulent blood serum gives practically the same results. 

The fever is of the remittent type and is preceded for about an hour 
by other symptoms, such as rigors and loss of appetite. The rise in 
temperature then reaches about 2"^ C, The febrile crises follow each 
other every 24 hours with great regularity and in the intervals the 
temperature may drop from 1 ° to 2° C. 

Eraptions rarely occur during the first crisis; they are usually 
observed during the second and not rarely during the third or even 
the fourth crisis. In the more severe forms, especially after inocu¬ 
lation by scarification, the eruptions appear sooner while on the other 
hand following inoculation with virulent red corpuscles it is not rare 
to observe even the initial eruptions during the fourth febrile crisis. 
In all cases the eruptions do not occur simultaneously, that is, they 
do not all develop during a single crisis. 

In the majority of cases the red corpuscles were found to possess 
their maximum virulence at the beginning of the second and third 
crisis, and to become less virulent during the ascent of the febrile 
curve; the virulence diminishes at the height, and disappears com¬ 
pletely or almost completely during the descent of the curve. The 
serum on the other hand appears to attain its maximum virulence 
during the height of the crisis and unlil^e the corpuscles never appears 
to lose its virulence completely. 

Experiments performed in order to determine the viiulencc of the 
3’ed corpuscles and of the serum showed that witli equal doses the latter 
is always more powerful. It might appear that the corpuscles owe 
their virulence to a small quantity of serum remaining cemented to 
their bodies after centrifugation,—but, (1) if the corpuscles are washed 
by repeated centrifugation their virulence remains unchanged, (2) it is 
impossible to produce the disease by the inoculation of less than 
I c.c, of serum, (3) if the corpuscles and the serum are kept separately 
in an ice chest the virulence of the serum disappears several days before 
that of the corpuscles; the serum becomes inactive after remaining 
in these conditions for 24 days while the corpuscles were shown to be 
virulent even after 32 days. 

With regard to minimum doses required to produce the disease by 
subcutaneous inoculation, repeated tests showed that in the case of 
the corpuscles obtained from blood extracted at a favourable moment 
during the development of the fever in cattle afiected with the natural 
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disease the dose, shown to be the optimum, was 10 c.c. When an 
outbreak has assumed a serious character one can, however, obtain 
blood containing corpuscles capable of produt'ng the disease in much 
smaller doses. In the case of an exalted virus obtained by passages 
through the bodies of susceptible animals it is not difficult to set up the 
disease by the inoculation of 1 c.c. of corpuscles. The serum when 
extracted from the blood at a favourable moment during the febrile 
curve is capable of setting up the disease ^vith a minimum dose of 

c.c. 

Boffines were used exclusively in connection with experiments for 
the exaltation of the virus. Passage through swine gives rather better 
results but as the experiments were performed with the object of 
providing material for the immunisation of cattle the use of hetero¬ 
logous products presented disadvantages. Commencing with the 
inoculation of 10 c.c., subcutaneously, of corpuscles from a bovine 
infected by scarification it was found possible to increase the virulence 
in the course of six passages so that (1) finally, severe foot-and-mouth 
disease was set up by the inoculation of 1 c.c., (2) by continuing to 
inject a constant dose of 10 c.c. a more severe form of the disease 
was set up each time than in the preceding passage until at last the 
animals died from the apoplectic form, and (3) the incubation period 
became shortened from an average of 6 days to 70 hours. 

The administration by ingestion of large quantities of infective 
material such as the products from the vesicles in the mouth and 
blood (40 c.c. corpuscles and 20 c.c. serum) invariably gave negative 
results. 

Intravenous inoculation gave the following results, care being taken 
to prevent the escape of material subcutaneously:—(I) In the case 
of the serum small quantities—| c.c.—constantly set up foot-and- 
mouth ffisease in the same way as subcutaneous inoculation; (2) the 
inoculation of red corpuscles even in such a high dose as 35 c.c. 
never set up the visible disease, whereas 10 c.c. of the same corpuscles 
inoculated subcutaneously into controls set up symptoms similar to 
those manifested in the animals from which the blood was originally 
obtained. 

Immunisation tests, —While occupied in controlling the method of 
immunisation proposed by Terki [see this Bulletin, Vol 4, No. 4, 
PP‘ ^ authors made use of the materials at their disposal in an 

attempt to discover a vaccine against foot-and-mouth disease. Several 
experiments were performed, chiefly in the direction of preparing a 
sensitised vaccine according to Besredkzi’s method; materia] from 
the buccal lesions was thus collected and subjected to the action of 
serum from immune bovines. The material obtained became always 
so badly contaminated that it was impossible to produce an effective 
vaccine in this way. 

The red corpuscles, however, inasmuch as they could be withdrawn 
aseptically and possessed a slight virulence, which had hitherto escaped 
the notice of other authors, proved invaluable for experiments on 
immunisation. Attempts to sensitise the virus contained in them by 
Besrbbka’s method proved unsuccessful as no satisfactory method 
could be devised for beeping the corpuscles intact. The method of 
vaccination thus consisted in setting up an active immunity by the 
intravenous injection of virulent corpuscles. 
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The material necessary for vaccination was not difficult to prepare, 
easily preserved, and easily administered in practice. As shown 
above large closes of virulent corpuscles can be inoculated intravenously 
without setting up external manifestations, but the injection determines 
a general reaction lepresented by a rise of tempcratiu'e which is mani¬ 
fested almost immediately after inoculation, lasts about 24 hours, and 
reaches about 2° C, above normal; this is accompanied by other 
symptoms such as depression, increase in respiration, inappctence, and 
slight disturbance in connection vdth the gastro-intestinal tract. 
Animals thus inoculated intravenously were subsequently inoculated 
subcutaneously with virulent corpuscles, simultaneously with a number 
of controls, which each received 10 c.c* of the corpuscles, of the same 
breed and condition. Sixteen cattle vaccinated by means of a single 
intravenous inoculation were exposed at various intervals during six 
inoiilhs to natural infection, and, uith the exception of one case, none 
oi^ these animals developed lesions, whereas all the controls became 
affected. 

The authors conclude that wa.shed corpuscles after intravenous 
inoculation are capable of setting up a slight general reaction without 
external lesions and that this initial injection, according to their 
preliminary experiments, is capable of setting up an immunity which 
lasts ab least two months. 

[A very full extract is given above on account of the high ad¬ 
ministrative authority under which the note is published ; the results, 
however, appear to be so widely different from those of other 
observers that they must necessarily be read with reserve until the 
authors issue for criticism full details of their experiments.—E d. J 


MISCELLANEOUS. 

(a) Contagious Pustulae Stomatitis. 

DE Jong (D. A). Le rapport entre le stomatit© pustuleuse eontagieuse 
du eheval, la variole Equine (Horse-Pox de Jenner) et la vaccin© 
(Cow-Pox de Jenner). [The Relationship between Equine Conta¬ 
gious Pustular Stomatitis, Equine Variola (Jenner s Horse Pox) 
and Vaccinia (Jennefs Cow Pox ).]—folia Microhiohgica. 191(}. 
Nov. 1. VoL 4. No. 3. pp. 239-260. With 5 plates compris¬ 
ing 14 figs. 

This article opens with a very complete and critical review of the 
equine affections described variously under one or other of the above 
names from the time when Jenner (1800) attributed the origin of 
cow-pox to an affection involving the heels of horses and described 
simply by him under the name of ^‘grease.” Although the disease 
has-been recognised to have been of comparatively common occurrence 
in England and its occurrence on the Continent often attributed to the 
importation of English horses very little has been written about it 
in this country since the time of Jenner, In France, on the other 
hand, the disease has engaged the attention of various observers and, 
according to Nocard and Leclainoixe, Bouley (1860) would be the 
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first to suggest tlie name '' liorse-pox ” for outbreaks of a pustular 
nature among equines. Since Chauveau’s work on variola (1886) it 
kas been field in France tfiat tfie equine variola, wfiicfi fiad been 
considered up to then as a so-called spontaneous disease, could manifest 
itself under tfie form of a vesiculo-pustular eruption not only on tfie 
limbs but also on several other parts of the skin and even on the 
mucous menibraiies. 

In Germany, on tfie other hand, even comparatively modern authors 
(Eggeling and Ellenbergeb, Fbiedbebger, and Dickerhoee), con¬ 
sidered equine variola either as a rare disease or even denied its 
existence ; they maintain, however, tfiat there is a commonly occurring 
affection of horses known as ‘'contagious pustular stomatitis” to 
wfiicfi French authors fiad given, wrongly according to them, tfie 
name of " horse-pox ” A so-called “ contagious acne ” of horses is 
likewise recognised. 

In Holland outbreaks of cow-pox have been definitely known to 
occur at intervals for over a century, and, according to tfie author, 
the disease known as " contagious pustular stomatitis ” of tfie horse 
is well known to Dutch veterinary surgeons although no accurate 
figures can be given. 

Soon after the mobilisation of tfie Dutch army at the commencement 
of tfie present European war outbreaks of pustular stomatitis occurred 
in various garrisons stationed near Tfie Hague. Diagnosis was quite 
easy. Besides stomatitis there were often seen pustules on tfie skin 
of the head and other parts of the body as well as at tfie extremities 
of tfie limbs. 

The following are briefly tfie symptoms manifested in one outbreak 
affecting 300 requisitioned horses. Tlie first symptom consisted in 
marked salivation, especially during feeding, but tfie appetite was not 
diminished although tfie horses ate with difficulty. A multitude of 
small papules are found at this stage on the mucous membrane of the 
lips, especially tfie upper lip, occupying tfie site of the follicles : tliere 
is a small amount of fever, th.en small vesicles filled with a clear 
liquid appear, especially on tfie upper lip, occupying tfie sites of 
gland follicles. The submaxillary lymphatic glands may thien become 
congested. 

Tfie second stage is seen in one or two days. Tfie contents of tfie 
vesicles become turbid giving rise to pustules. Tfie epitfielium is 
tfien sfied leaving small cavities from tfie size of a large pin’s fiead to 
tfiat of a small pea. Tfiese small ulcers often become confluent and 
give rise to irregxilarly-sfiaped excavations. Tfiese cfianges are seen 
on tfie insides of tfie lips, on tfie gums above tfie incisor teetfi, and on 
tfie tongue. Tfie lesions cause very excessive salivation and often a 
foetid odour from tfie mouth and swelling of tfie lips. Tfie excoriations 
tfien fieal and in about 10 days every trace of eruption has disappeared 
from tfie lips. Tfie tongue lesions fieal rather more slowly. 

In some animals besides eruptions there are seen swellings on tfie 
skin. Two horses showed a large number of papules on the neck, 
shoulders, chest and fore legs. One of tfiese animals presented during 
this second stage a cutaneous eruption in tfie form of local thickenings 
on tfie chest and fore legs; tfiese burst, became confluent and formed a 
sort of granulating surface. Four jaorses showed a continuous inflamma¬ 
tion in tfie hollow of tfie heels of tfie fore and hind limbs. Tfie swellings 
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were first observed, then the hairs became moist and finally the heel 
became scabby. Under the scabs were found small rounded gramilatiiig 
ulcers similar to those found on the lip but not confluent. No lesions 
were found on the mucous membranes other than those of the 
mouth. 

The period of incubation may last from four to six days, the 
virulence is greatest at the commencement of an outbreak, and it was 
at this period that the largest number of cutaneous eruptions were 
observed. Later on, these eruptions became rarer, and also the 
excoriations on the tongue. Even the eruptions on the skin and 
mucous membrane of the lips became less serious and one might observe 
sometimes healing by absorption without rupture of the pustules. 
Transmission of the disease by means of the saliva appears to be most 
frequent. 

The diagnosis is easy although at the beginning one may be dealing 
with normal or diseased follicles. However, the glandular congestion 
and the contagious nature of the disease prevent error. 

Treatment shows no difficulty as the affected animals recover 
spontaneously. 

Expermental—'In this connection the author performed numerous 
experiments on the transmission of contagious pustular stomatitis of 
horses to healthy horses and also to calves, rabbits, and children, both 
with fresh exudate and exudate after filtration through a porcelain 
filter. Some transmission experiments with cow-pox lymph were also 
made. The following are the author’s own conclusions :. 

“(1) In the cases observed of contagions pustular stomatitis of the 
horse an eruption was found in the mouth and on the skin. 

“ (2) The material collected from the mouth of ah'ected animals was 
capable of transmitting experimentally the disease including the cutaneous 
eruptions. 

(3) The same material passed through Chamberland B. and E.^filters 
retained the same infeotivity. 

(4) Vaccinia cultivated in the ordinary manner was equally capable 
of producing in the horse the pustular stomatitis including the oixtanoous 
eruptions. 

The horse which had contracted spontaneously the stonmtilis was 
refractofy bo moeulaiion with vaccinia. 

Two different strains of virus of contagious pustubr stomatitis 
of the horse behaved like vaccinia in the course of inoculations into the 
calf and the rabbit; in the latter animal also the corpuscles of Gnariiieri 
were obtained in the inoculated cornea. Besides, the deviation of the 
complement test furnished still further corroborative proof of this 
contention. 

(6) The vaccine obtained by inoculation of virus of contagious pustular 
stomatitis of the horse could be cultivated regularly on animals as easily 
as the ordinary vaccine. This vaccine of equine origin gave excellent 
vaccinal pustules in the case of children inoculated with it. 

The re-vaccinated children showed only a re-vaccination reaction, 

(7) Rabbits inoculated with ordinary vaccinia and which had shown a 
strongly positive reaction, after recovery and re-vaccination with the 
stomatitis virus, manifested only an early allergic reaction (von Pirquet); 
on the other hand controls showed a characteristic eruption. 

(8) We have proved that the contagious pustular stomatitis of the 
horse is actually the most common form of Jonner’s horsc-pox and that 
the virus of this stomatitis passes through Chamberland B. and R. candles. 
This fact was hitherto unknown/’ 
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Greog- (James). ¥es!eiilar Stomatitis Contagiosa,— Vet. Record. 1917. 

Mar. 17. Vol. 29. No. 1497. pp. 381-382. 

TMs preliminary note deals the occurrence and etiology of a 

disease ahecting horses and mules at the British Remount Depot, 
Newport News, Virginia, U.S.A. 

The clinical nature of the disease is passed over briefly. It is merely 
stated that the mouth lesions resembled those of foot-and-mouth 
disease, but that there were no lesions about the feet. 85 per cent, of 
horses, 75 per cent, of large mules, and 25 per cent, of small mules 
became affected in the scene of an outbreak. “ The period of 
incubation averages three days, starting with an inflamed mouth, 
then ill a short time the formation of vesicles on the sides and point of 
the tongue, and sometimes on the lips—these break almost immediately, 
leaving red inflamed surfaces. Constitutional disturbance is slight. 
Period of attack averages one week. Animals usually eat a little, but 
fall off considerably in condition.’’ 

The bacteriologist (Geegok-y G.) of the Depot isolated from the 
pustules a staphylococcus growing slowly and meagrely on ordinary 
laboratory media and producing no harmful effects after intraperitoneal 
inoculation into the rabbit or guinea-pig. 

Some transmission experiments were attempted with sub-cultures 
of tills organism. An emulsion rubbed on the tongue and lips of four 
mules gave negative results after four days, but inflammation of the 
mouth and mild salivation was observed in three of them on the sixth 
day. Intravenous inoculation of the organism produced in one mule 
after 48 hours cording of the veins and lymphatics under the tongue 
and inflammation of the buccal mucous membrane, copious salivation, 
and a rise of temperature of F. Inoculation of large doses under the 
mucous membrane of the tongue produced, in two mules, at the seats 
of injection after 24 hours, pronounced nodules, and then vesicles in 
from 48 to 72 hours. The coccus was recovered from these vesicles. 

[The author apparently feels justified in heading this brief record 
of transmission experiments with the words, ‘‘ A mild form of the 
disease produced.” His experiments are, however, most inconclusive 
and hastily published. The clinical history of the natural disease is 
but briefly ^scussed, but it may be inferred that multiple vesicles 
were found on the lips and buccal mucous membrane and that tho' 
disease was extremely contagious. Neither of these conditions were 
fulfilled in the experiments with the organism described. The author 
would be well advised to consult the article published recently by 
DE Jong on what is most probably an identical disease (see above 
extract),— -Ed.] 

Geegg (James), McGxjiee (F. X.), Glovee (G. J.), Gillespie (A.) 
& Gbegoky (G.). Vesicular Stomatitis Contagiosa.— Amer. JL 
Vei. Med. 1917. April. VoL 12. No. 4. pp. 221-222. 

.. This article is almost entirely identical with that published by Gregg 
alone (see above) with the exception that another series of experiments 
in connection with the organisms isolated from the lesions are described. 

organisms isolated from the inoculated animals were injected 
into the tongues of two mules, with negative results. 
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Tlio origina! cultures were used on two horses and three mules as 
follows:— 

“ (1) A seven-year-old bay gelding had four cc.’s of a heavy suspension 
injected, per jugular with negative result. 

“ (2) A nine-year-old black gelding had four co7s injected under the 
tongue ; result was mild inflainmation of the ixioiitli on the third day, 
which disappeared rapidly. 

(3) A black mule gelding had four cc.’s intravenously with negative 
result. 

“ (4) A black mule had four cc.’s injected into the tongue, results were 
mild inflammation of the mouth on the third and fourth'^day. 

(5) A grey mule gelding had four cc.’s injected into the tongue. 
Animal showed active inflammation of the mouth with salivation on the 
fourth and fifth day.” 

The authors then add a note stating that at the time of writing the 
disease had disappeared entirely from their pens and hospitals—in 
fact, it went out as suddenly as it came in.’’ The disease is stated to 
have lasted four months and produced several thousand cases. Tlie 
symptoms are described a little more fully and they correspond with 
tile descriptions given elsewhere. In tins paper the reader is asked 
to draw Ms own conclusions from the results of the experiments. 

Moei (Nello). Sul germe speelfieo della Stomatite pustolosa contagiosa 
degli equini e Alta di Regis. [The Causal Organism of Contagious 
Pustular Stomatitis in Equines or King’s Aphtha.]— Qlinica Vet. 
1917. July 15. VoL 40. No. 13. pp. 38M383. 

In 1909 the author studied the above disease in a number of 
Hungarian remounts imported into Italy. He came to the conclusion 
that the disease was a pathological entity and not a form of horsc-pox 
as the majority of French, English, and Italian authors maintain. 
Pure cultures of an organism which he maintains to be similar to that 
described recently by Gbego (see above) were isolated from the 
vesicles. 

Eiohhobn (Adolph). Vesicular Stomatitis in Cattle.—.iwer. Jl Vet. 
Med. 1917. Mar. VoL 12. No. 3. pp. 162 & 170. 

The United States Bureau of Animal Industry received rather 
alarming reports from Kansas and neighbouring parts tljat a disease 
existed among the livestock, particularly among cattle and horses, 
closely resembling foot-and-mouth disease. On arrival at the scene of 
the outbreak Kienhorn observed that the buccal lesions resembled those 
of foot-and-mouth disease so closely that a diflerentiation was almost 
impossible. In early cases typical vesicular formations with an 
accumulation of lymph were found. These vesicles ruptured readily, 
leaving a surface similar to that seen in foot-and-mouth disease. 
The lesions were not confined to any part of the mouth, the tongue 
was affected in about 50 per cent, of the cases, the dental pad was 
rather more frequently affected; the other parts of the buccal mucous 
membrane showed lesions varying in frequency. The regenerative 
process progressed very rapidly, the only difference from foot-and* 
mouth disease being that in some cases the eroded parts were covered 
with a thick gelatinous pseudo-membrane. 

Inoculation tests.—Three calves were inoculated by scarification and 
five others, kept in another isolated pen, were inoculated intravenously ■ 
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with materia] from the lesions. The scarified calves developed lesions 
on the dental pad in 4S hours but these were not quite typical in 
appearance. The calves inoculated intravenously remained un¬ 
affected. Interdigital inoculation of five pigs gave negative results. 
Likewise horses inoculated by rubbing infected material on the tongue 
showed no lesions on the third day and so the tongue was re-inoculated 
by scarification. ‘‘ One of the horses on the third day developed a 
vesicle on the dorsum of the tongue and, as in the successful trans¬ 
mission to horses in Washington, on the following day an expansion 
of the disease was observed affecting almost the entire surface of the 
tongue.” 

The disease differed from foot-and-mouth disease in the following 
respects (1) the transmissibility of the disease to horses from cattle 
and the failure to infect pigs, (2) the absence of foot lesions in infected 
and exposed cattle, (3) the appearance of newly-formed vesicles after 
the commencement of the healing process in some cases, (4) the im¬ 
munity of a large proportion (up to 60 per cent.) of exposed animals in 
some centres, and (5) the temperature was not observed to rise over 
103° F. 


Johnson (P. E.). '‘Infectious Stomatitis ,’’—JL Amer. Vet, Med, 
Assoc, 1917, Mar. Vol. 50. (New Ser. VoL 3.) No. 7. 
pp. 882—883. 

In this short article the author describes a recent outbreak of 
stomatitis affecting about 1,000 head of horses and cattle in South 
Dakota, U.S.A. 

In other parts of the United States it has been recognised that this 
disease may take on either a very mild or a severe course. The disease 
was introduced into South Dakota by means of five horses which had 
been exposed to infection in Sioux City. One of these horses showed 
symptoms on the day after arrival and on the following day sindlar 
symptoms were noticed in several other horses. These animals were 
placed under quarantine as an inspector had noticed the disease in 
several of the cows and among some of the horses in the yard. '' On 
the same day, immediately preceding the quarantine, and also on the 
two previous days, there were thirty-five different ranchmen from 
various parts of the country, that had stabled and fed their teams and 
saddle horses in the barn and were thus exposed but had removed 
their horses before the quarantine was placed on the barn. From 
ninety to ninety-five per cent, of the exposed animals developed the 
disease. Among the first animals exposed it spread more rapidly 
than it did later and the disease was more severe in the animals first 
affected in a herd than in those it developed in later,” 

'' The disease develops in from three to five days after exposure, 
and it is recognised by the animals refusing to eat and showing a good 
deal of slobbering. They generally have a rise of temperature of from 
two to three degrees, and also show some lassitude. The lesions are 
found mostly on the lips and on the dental pad of the cattle, and on 
the tongue and sides of the mouth in the horse. In some of the horses 
the whole upper surface of the tongue was entirely raw, and there was 
an odor of necrosis, especially in the neglected cases,” 
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The most common method of infection is through eating hay soiled 
with the saliva of infected animals. The period over which an animal 
will spread the infection is probably not over one week. The disease 
causes practically no mortality among stock but the animals are left 
in a run-down condition from the attack. Treatment consisted in 
quaraiitining the exposed stock, separating the infected from the lion- 
infected. and wushiiig the mouths of infected animals witli a solution 
of potassium permanganate once daily. In very severe cases the 
lesions were curetted and tincture of iodine applied once. 


Pamsset (L.). a propos de la stomatite vdsleuleuse du c!ie¥ai (stomatite 
ilc^reuse, stomahte Erosive), [Vesicular, Ulcerative, or Erosive 
•Stomatitis in the ITorse.]— Rev, Ghi, Med, Vet. 1917. May 15. 
Vol. 26. No. 305, pp. 181-183. 

The vesicular stomatitis observed among horses at the front by 
some observers and summarily described since 1915 as a new disease 
has, in the course of the last few months, spread considerably, but 
not alarmingly as the disease has so far shown no malignant tendencies. 
The veterinary hospitals especially and numerous units which have 
received horses from centres primarily affected have suffered con¬ 
siderably from the disease.” 

The author proceeds to show that this disease was most probably 
imported into France from America by means of infected remounts. 
The U.S. A. Bureau of Animal Industry during the latter months of 1916 
investigated the disease affecting a very high proportion of remount 
concentration depots at Chicago, Nebraska, and Colorado. The 
disease was also seen in America to spread to the ox, but the pig and 
sheep remained refractory, hence the non-identity of the affectioir with 
foot-and-mouth disease. The Bureau, moreover, observed that the 
disease transmitted by inoculation possessed a longer period of 
incubation at each new passage. Transmission experiments with 
filtered products failed. 

Bimiw (A. 0.). Stomatitis Contagiosain Horses•~Fc^. Jl 1917- 
July. Vol. 73. No. 7. pp. 234-242. With 4 figs. 

This author furnishes a good clinical record of the above disease as 
it occurs among British army horses in France, The number of out¬ 
breaks and cases dealt with is unfortunately omitted. 

The disease is defined as a contagious disease characterised by 
vesicular eruptions in the mouth with subsequent more serious and 
characteristic lesions therein; similar lesions on m.m. of oesophagus and 
stomach, with an acute gastro-enteritis; occasionally, also, an 
eczematous coronitis.” It is stated that the condition is different 
from the disease described by Fkiebbeuger and Fbohner as stoma¬ 
titis contagiosa pustulosa.” Horses readity contract the disease; 
mules are not so susceptible, but are by no means immune. It is 
transmissible to man; the author himself and two of his assistants 
contracted it. The disease was of short duration, of a mild 
bhpacter although very painful, and confined to the mouth, the lesions 
being similar to those described in the ease of the horse. The disease 
is readily amenable to treatment with the aid of mild antiseptics. 
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The period of incubation is said to be short, 24 hours to three days. 
The immunity conveyed by one attack appears to be of short duration ; 
re-infection took place in less than two months. All classes and ages 
of horses are affected to the same degree. 

The initial symptom is an inflamed condition of the mucous mem.” 
brane of the mouth or lips speedily followed by the formation of 
vesicles. On the lips the vesicles are most common at the junction 
of the skill and mucous membrane, and are usually discrete and 
rupture quickly. '' A crusty eczematous appearance ” is then pro¬ 
duced. A few vesicles may appear on the skin itself. Similar vesicles 
are found within the lips and on the gums and have a tendency to 
coalesce before bursting. Vesicles are also quite common on the 
upper and lower palate, especially on the bars, and on the mucous 
membrane of tbe cheeks, but the}" are usually not so severe in these 
places. The most serious buccal lesion is found on the tongue where 
the vesicles coalesce over a large area, forming subsequentl}^^ large 
eroded patches. Salivation varies in amount, and may not be 
present at all. It may be said to take place only where tongue lesions 
exist. In severe cases the odour from the mouth is very offensive, 
resembling that from the breath of an animal suftering from gan¬ 
grenous pneumonia. Colic is a frequent symptom, more especially 
in cases running an unfavourable course. The pulse assumes a 
rapidly falling character; the visible mucous membranes are highly 
congested. Fever is present only in very severe cases and in cases 
complicated with abdominal lesions; the temperature may then 
reach to 104® F. The appetite remains good where the mouth 
lesions are not severe but severe lesions prevent feeding and an animal 
thus affected wastes rapidly. Healing takes place in from a fort¬ 
night to two or three months but complications affecting the digestive 
tract may set in when recovery is apparently complete. 

The foot lesions are described as “ an eczematous coronitis.” The 
affection is seen in one or more feet, is very painful, and develops 
rapidly. Acute lameness may set in vsuddenly, vesicles appear almost 
immediately, rupture, and a straw-coloured exudate trickles down the 
wall of the hoof. The heel is the part most often primarily affected 
and thence the lesions often spread rapidly all round the coronet. The 
coagulated serum forms a thick crust over the part. These lesions 
are generally observed at the same time as the mouth lesions. 

According to the author the disease often runs an unfavourable 
and even fatal course.” 

On post-mortem examination one finds mouth lesions of varying 
severity, marked emaciation, although the stomach and intestines 
may be comparatively full of foodstuffs where the mouth lesions 
permit of normal feeding. Lesions as on the tongue and lips miy be 
found on the mucous membrane of the oesophagus, also quite com¬ 
monly in the stomach, especially at the junction of the villous and 
cutieular membranes, and they are found to vary in age and severity. 
In such cases an acute gastro-enteritis is invariably found. No 
characteristic lesion is, however, found in the intestine. 

Local treatment by means of antiseptics such as potassium per¬ 
manganate, potassium chlorate, and copper sulphate appear to have 
a very beneficial effect. The mode of treatment employed by the 
author consists in placing all the more seriously affected animals side 
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by side in a stable. Tbree or four times a day tlie horses’ mouths are 
washed out with a solution of potassium permanganate (| oz. to 
5 gallons cold water). This solution is carried on the back of a dresser 
who inserts the nozzle of the sprayer, covered with a piece of rubber 
hosepipe perforated with a series of small holes, carefully into the mouth 
of each horse as he passes along in front of the horses. The treatment 
is apparently not resented by the horses. 

Gibbs (H. E.) & Pook (G. 6.). A Report upon an Outbreak of Stoma-- 
titls Contagiosa.— Vet. JL 1917. May. Vol 73. No. 6. pp. 147- 
155. With 4 text figs. 

This paper contains some notes on the clinical appearance of the 
above disease together with brief accounts of two series of experiments. 
The disease is stated to differ from the true Pustular Contagiosa, in 
so far as it is possibly more readily transmissible, certainly extremely 
benign, and has apparently no deleterious effects on animals suffering 
from it.’' [The authors’ evidence for this statement is not given. 
It is not known whether a differentiation from the so-called “ true 
Pustular Contagiosa ” is made on account of their personal experience 
with that disease or from the descriptions given in the literature in 
connection with it. The article is neither well written nor well edited. ] 

The temperature wns found in some cases to rise to 103° P. 24 hours 
before the vesicular eruption appeared and remains high for 48 hours. 
There is a profuse discharge of mucous saliva at the commencement of 
the disease ; this often becomes frothy later on. In the course of the 
outbreak animals were noticed with intense salivation and showing 
only congestion of the buccal mucous membrane, disappearing spon¬ 
taneously a few^ days afterwards. 

The lesions are found confined to the buccal mucous membrane, 
most commonly the tongue. They vary considerably in size, a single 
vesicle often measuring 1 inch in diameter; a number of vesicles 
often coalesce to form one large bleb: this bleb quickly ruptures, 
discharging a straiv-coloured serous fluid, and leaves a ra^w congested 
surface to w^hicli a few hours afterwards a strav^-coloiired jelly-like 
substance is found adlierent. 

The disease was found to take from four to six weeks to run its 
course. Healing took place from both the periphery and the bottom 
of the lesions, in most cases leaving no trace of the disease. Large 
lip lesions often left behind them elongated scars. 

The smaller lesions did not appear to affect the animals’ ability to 
feed, but the larger ones caused difficulty in feeding and consequent 
loss of condition. The infection was most probably carried by the 
indirect method. Treatment consisted in feeding on soft food and the 
admimstmtion of antiseptics locally. 

ExperimeiitaL—The period of incubation after inoculation of the 
the contents of the vesicles was found not to exceed 24 boms in the 
case of two horses, one of which was inoculated with the fluid under¬ 
neath the mucous membrane of the tongue, while in the case of other 
horse the fluid was applied to the scarified tongue surface. No lesion 
followed the inoculation of fiuid beneath the skin of the coronet, 

M'hen the mode of transmission was made to simulate the probable 
natural method of infection the results were very irregi|,lar. Ten 
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horses and five mnles were thus isolated and the saliva from the months 
of badly affected animals applied in various ways to their buccal 
■mucous membranes, by application of cotton-wool soaked in 
discharges, drinking from contaminated vessels, and ingestion of 
contaminated food, etc. Two of these horses were kept as controls. 
Typical lesions developed in seven of these horses in from 5 to 19 
days. Two of these horses, however, were the controls, which became 
affected in 10 and 14 days, respectively. The lesions produced in the 
more retarded cases might thus not have been due to the original 
application of discharges. Three of the horses and all the mules did 
not become visibly affected. 

Tn another similar series of experiments in which the same number of 
animals were used, one horse and three mules being kept as control 
animals, eight of the horses including the control became afiected on 
the day following the experiment, and the ninth on the second day. 
The tenth horse developed no lesions. Three of the mules, including 
two controls, developed lesions on the first day, another control on the 
second day, and the remaining mule on the fifth day after the com¬ 
mencement of the experiment. 

According to the authors’ opinion, it is the vesicular contents which 
should be held responsible for the disease and the lesions lose their 
infectivity shortly after the rupture of the vesicles. In support of 
this statement they quote an experiment in which five susceptible 
horses were rubbed on the scarified surfaces of their tongues with a 
piece of cotton wool soaked on a serious lesion of four days’ standing. 
No lesions were subsequently found in any of these horses on examina¬ 
tion extending over a period of 11 days. 

(b) CoNTAOious Agalaxy of Goats. 

Seegent (Edm.) & Roig (G,). Sur I’existenee de Fagalaxie contagleus© 
des cMvres en Algdrle, et sur une infection surajout^e. [Conta¬ 
gious Agalaxy of Goats in Algeria and a Secondarv Infection.]— 
Bull, Soc, Path, ExoL 1917. July. VoL 10. No. f, pp. 575-585. 
With 1 text fig. & 1 chart. 

Conclusions: 

‘‘ Contagious agalaxy of goats occurs in Algeria. We witnessed in 1908 
an outbreak remarkable on account of its suddenness and its violence. 
In three months it killed oh 124 out of 450 goats (27^5 per cent.), attacking 
especially tbe young animals. 

“ In the natural disease mammary lesions are constant, articular lesions 
frequent, while ocular lesions were not observed. Thus animals not 
producing milk only showed articular symptoms. 

In the experimental disease the mammary and articidar lesions are 
constant. Ocular lesions were observed in 2 cases out of 13. 

“ Inoculation of blood of infected animals did not transmit the disease 
and produced no subsequent immunity. 

Inoculation of milk subcutaneously or intraperitoneally produces the 
disease with certainty in goats. Intraperitoneal inoculation does not 
infect the guinea-pig or the rat. 

“ The virus did not become attenuated by passages. 

“ Ingestion of infected milk did not produce the disease. 

One goat contracted the disease by cohabitation. 

In the outbreak studied a polymorphic organism belonging to the 
Preisz-Nocard group was constantly found in the milk, but not in the 

Wnftfl. 



210 


Miscellaneous. 


[Sept. 30, 1917. 


“ Tlie inoculation of cultures of this organism was not pathogeidc.^ 

TMb organisin is undoubtedly a concomitant parasite temoin ) of 
tbe ultra-Tisible vims discovered by Cbixi and Dante de Blasi, ^ It does 
not even seem to play tbe part filled by Carkb’s pyobaoillus in * mal d© 

Lure.’ . . i* 1* 

It appears to be merely a secondary invader following the iniection 

set up by the specific virus.” 


(c) Eradication or Locdsts, 

Veltj (H.). Denxidme canipagne d’expdrimeEtation de la m^tliode 
d’Hdrelle an Maroe eontre Schistocerca peregrina Olivier (mars- 
Jiilllet 1916). [Second Experimental Campaign for tbe Destrnc- 
tiom of Locusts in Morocco by means of D’Herelle’s Method. 
March-July 1916.]— Ann. Inst. Pasteur. 1917. June. VoL 31. 
No. 6. pp. 277-290.’^' 

Conclusions: 

“Prom facts observed during the 1915 campaign the following eon*- 
elusions were drawn :—There may exist among invading sivarms of locusts 
outhreahs of contagious enteritis set up hy a eoccohacillus of the same group 
as XPHireWs haciUus. The severity of these outbreaks is variable. They 
prevent the exaltation of the virulence of D^'Serelle^s eoccohacillus maintained 
in vitro. 

“ The locusts which are horn during the passage of contaminated swarms 
are infected hy means of the dead bodies. 

The coccohacillary enteritis of locusts is perhaps a more common 
disease in nature than is at present believed. The mortality observed in 
1910 by Bx. D’Herelle in America is probably common in Africa. This 
possibly accounts for the disappearance of swarms for several years, and 
for the' long periodicity of the invasions. 

** Schistocerca peregrina Olivier is distinctly suseepUhle to infection hy 
means of TyHirelWs eoccohacillus at all stages in its development^ but as 
contamination is brought about almost entirely by means of cannibalism 
the outbreaks set up are proportional in severity to the ease with which 
the diseased insects are devoured by their neighboui’s. 

‘‘ The factors which tend to render the infestations more effieacioiis 
include all those which increase the density of the swarms of locusts and 
conseq^uently favour cannib lism. 

The mok favourable time for spraying is at the end of the third stage. 
The locusts are not then formed up in columns ; they form dense compact 
masses which move about very little. They are so close together that 
contamination of the pastures is certain and that the afiected insects are 
devoured without fail as soon as they are too weak to protect themselves. 

“ Frmi the commencement of the fourth stage and onwards the propagation 
of the infection is much Jess certain. Sprayings no longer have the same 
eilcaeity ; the density of the columns is less, the distance covered each 
day becomes gradually greater; the dead bodies are spread out over a 
large area; the affected msects form behind the main column Ions of 
stragglers which die separated from the others and are thus useless for further 
propagation of the infection. As one nears the time of the last moult, the 
columns of locusts become submitted to more and more strict sanitary 
rules which bring about the automatic elimination of disease carriers. The 
last stages of larval life are thus not favourable for the application of the 
biological method, especially in open country. 

The application fo B’Herelle’s method demands a precision so difixcult 
to obtain that one cannot with our present knowledge consider it as 
sufficient in itself to bring about wholly the solution of the important 
problem of eradicating locnsts. But on the other hand one cannot dispute 
that its efficacity when applicable renders it distinctly superior to all other 

* The subject matter of this paper has previously been dealt with briefly 
by the author in another paper [see this Bulletin, VoL 5. Ho. 1. p, 
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metliods, and especially more economical. Without tMnMng of abandoning 
any of the other means of protection Mtherto employed the greatest and 
most certain advantages should be taken of the biological method. 

''Asa very large number of larvae are never hatched at the same time but 
are hatched successively in the same region at times varying with the 
aspect and nature of the soils a single body of men cannot carry out all the 
infection operations, especially if one admits that these infections must be 
made on the clusters of larvae before the formation of columns. It is 
thus indispensable to find out and infect ail the masses of locusts before 
the tenth day. For this purpose one must thus provide an organisation 
for a district composed in the following manner : One veterinary surgeon 
belonging to the Department of Animal Industry, three mounted European 
" infeotors ” and three camelmen. 

" The stocks of broth should be made up in each centre immediately on 
the arrival of the swarms and the virulent material should be prepared 
beforehand in the research laboratory of Casablanca. 

" Finally, as it has been observed that the swarms just when entering 
the country showed a considerable mortality and infected the clusters of 
young locusts, it is best to infect the swarms directly on their arrival in 
the south, at Agadir, and even further if possible. 

^ “ Applied on a large scale the biological method must considerably 
diminish the damage done by the swarms of locusts as well as that done 
by the clusters of young locusts, and consequently facilitate in a large 
measure the mechanical means of combat and reduce the considerable 
expenditure which this involves.” . , . 

(d) Camel Purgatives. 

Cross (H. E.). A Note on the Action of Purgati¥es on the GameL— 
6 pp. 1917. Lahore: Supt. Govt. Printing Punjab. 

As the result of experiments in the administration of various 
quantities of the commonly used purgatives to the camel the author’s 
experience led him to summarise his views as follows :— 

To produce purgation in the camel the following doses require 
to be given :—8 oz, kamala; 4 pints linseed oil; 3|- drachms of 
croton oil; 3| ozs. aloes solution; 1|- to 2 lb. magnesium sulphate ; 
3 ozs, gamboge; 2 grains eserine and 2 grains pilocarpine given 
subcutaneously. 

Of the purgatives tried the best purgative for the camel is mag¬ 
nesium sulphate; the others come in the order named-kamala, 
croton oil, aloes, gamboge, linseed oil. Eserine and pilocarpine gives 
very satisfactory results, in doses of 2 grains eserine and 2 grains 
pilocarpine subcutaneously.” 


REPORTS. 

British Guiana. Report on the Veterinary Division (Milne, A. Seton, 
Government Veterinary Ofl&cer). Reports of the Department of 
Science and Agriculture, for the Nine Months ended 31sfc December, 
1915, Appendix IV. 5 pp. fcap. 1916. Georgetown, Demerara: 
Govt. Printers. 

The only serious outbreak of infectious disease dealt with in this 
report was one of anthrax, which was soon brought under control by 
the inoculation of nearly all the animals (12,000) in the infected area 
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Two outbreaks of contagions pneumonia occurred among mules. 

There were no outbreaks of swine fever or glanders. 

Mai fie caderas did not reappear during the year. 

An imported skortliorn bull kept for breeding purposes sliowed 
continuous daily high fever ; its blood was found to contain trypano¬ 
somes. wMcli were not identified. Intravenous injection of a Brazilian 
preparation called sc^dium protosonate ’’ every third day soon 
brought about a recovery and the disappearance of the trypanosomes 
from the blood. 

A few details arc added \rith regard to some small breeding experi¬ 
ments with imported pigs and a stallion. 

CuYLox. Administration Reports, 1916. Report of Government 
Teterinary Surgeon [Sturgess, G. W.].- C pp. f’cap. 

A mild outbreak of influenza was the only infectious disease noted 
among horses. 

856 cases of rinderpest were reported amongst cattle as against 
I 5493 last year; the mortality was about 77 per cent. 223 cattle 
were inoculated with anti-rinderpest serum and of these 138 remained 
free of disease ; of the remaining 85 affected cattle, 38 recovered and 
47 died. 

There was a marked decrease in the prevalence of foot-and-mouth 
disease—284 cases as against 2,366 in 1915. 

Foul’ cases of suite were detected; two animals died naturally and 
were destroyed. 

Anthrax was found to be very prevalent amongst goats and sheep 
imported from India. Out of 76.820 of these animals imported into 
the quarantine station at Colombo 1,196 died from anthrax (hj per 
cent.). Tw'eiity deaths from this disease occurred in the island. 

An outbreak of infectious ophthalmia occurred amongst cattle 
involving 64 cases. All recovered under treatment. 

The outbreak of so-called swine septicaemia recorded in the preceding 
year ended in July, 1916. There were 274 eases as against 2,512 in 
1915, “ A possible carrier of this disease is Ctcnocephdas vnuis^ 

which mns found infesting sick pigs.” 

Out of 23 cases of suspected rabies four were found positive. 

The following insects were identified Tabamis striatus Fb., 
Kandy District, in April; Pycnosoma faviceps Mag., the cause of 
myiasis in a dogs mouth, Colombo' November; and the tick 
BoopMh,is fiiisiraUs Fuller, Experiment Station, Peradeniya, 

Losses due to parasitic gastritis caused by Haemonchas contoHus 
are recorded. 

Statistics are included with regard to disease returns, importation 
of animals, stock farm, and expenditure. 

Southern Rhodesia. Abridged Report 0 ! the Chief Veterinary 
Surgeon (Sincdaib, J. M.). Abridged Report of the Director of 
Agriculture for the Year 1916. pp. 5-7. 

The greater part of this report deals with the outbreaks of East 
Coast fever in cattle recorded during the year. The year was marked 
byytlie appearance of this disease in the^Mrewa District, in which it 
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Gwelo District after over ten years freedom from it. The source of the 
infection could not be traced in either case. Notwithstanding these 
outbreaks in previously clean districts the position shows a marked 
improvement as compared with the previous year. There were fewer 
fresh outbreaks -20 as against 35—and a greatly decreased mortality— 
382 as against Of the 38 centres in which the disease occurred 

during 1915 only 15 showed infection during 1916. Details are added 
mth regard to the method of dealing with these outbreaks in the 
various districts. 

Shortly after the heavy rains fell in the Bulalima-Mangwe District 
in November several outbreaks of blackquarter occurred and the 
mortality was somewhat heavy. It wus reported that animals of all 
ages contracted the disease and that a number recovered. Only two 
outbreaks of this disease had previously been recorded since the 
occupation of the country. 

Tuberculosis was detected in one herd. Amongst the 12,719 head 
of slaughtered cattle exported to the Johannesburg abattoirs five cases 
of tuberculosis were discovered. 

A few fresh centres of contagious abortion were discovered. Treat¬ 
ment by the injection of large doses of dead bacilli is still adopted and 
the results were apparently favourable. 

No cases of anthrax, contagious pleuro-pneumonia of cattle, rabies, 
or glanders occurred. 

The mortality from horse sickness was one of the slightest on record. 

An outbreak of equine influenza occurred afiecting about 90 per cent, 
of horses and many mules and donkeys. A slight mortahty occurred 
among donkeys and mules but none in horses. 
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PROTOZOA! PARASITES. 

Alessani>ri:ni (S.). Le piroplasmosi ed i mezzi per prevemiie e 
comhatterle. [Piroplasmosis ; Methods of Prevention and Eradi¬ 
cation.]— Ami. d^Jgiene, 1917. Feb. 28. Vol, 27. No. 2. 

pp. 100-110. 

Bergman (A. V.) & Waxberg (H.). Eber Hamoglobinamie, Piroplasmose 
des Bindes in Schweden. [Bedwater of Cattle in Sweden.]— 
ZeitscJiTn /. TnfelctionsJcr. parasit. KranTcJieit. u. Byg^ d- Haustiere, 
1917. June. Vol. 18. Nos. 4 & 5. pp. 358-379. With 2 
plates comprising 3 figs. 

Ghatton (Ed.). Les “ Blastocystis,” stades du cycle evolntif de Flagell^s 
inte-tinanx. BiastocystisJ’ Stages in the Development of 
Intestinal Flagellates.]— C.B. Soc. Biol., 1917. June 2. VoL 80. 
No. II. pp. 555-560. With 1 plate comprising 13 figs. 

Hahn (C. W.). On the Sporozoon Parasites of Wood’s Jiole and Vicinity. 
I. Further Observations on Myxoholus mnsculi from Fundiilus.— 
Jl. Farasit, 1917. Mar. Vol. 3. No. 3. pp. 91-104. With 4 
text figs. 

-On the Sporozoon Parasites of the Fishes of Wood’s Hole and 

Vicinity. II. Additional Observations upon Myxoholus musculi 
of Funduius and a Nearly Belated Species, M. pleuronectidm of 
Fsewiapleuronectus americanus. --JI. Farasit, 1917. June. VoL 3, 
No. 4. pp. 160-160. With 1 plate comprising 18 figs. 

IsiiiWATA (S.’i. Note on a Species of Nosema Infecting Attacus cyniMa^ 
Drury.— Jl. Farasit, 1917. Mar. Vol. 3. No. 3. pp. 136-137. 
With" 8 text figs. 

JOUBNAi OF THE AMERICAN MeBICAE ASSOCIATION, 1937. Feb. 17. 
Brazilian Trypanosomiasis—Chagas’s Disease.—Extracted in JL 
Twp. 3£ed. d; Hyg., 1917. Apr. 2. Vol- 20. No. 7. p. 84. 

Kamm (IVlinnie Watson). The Development of Gregarines and Their 
Belation to the Host Tissues: (I) In Stemphora laciaria 

Watson.— JL Farasit, 1917. Mar Vol. 3. No. 3. pp. 124-130. 
With 2 plates comprising 12 figs. 

Kudo iBokusaburo). Contributions to the Study of Parasitic Protozoa, 
n. Myzoholus toyamai nov. spec , a New Myxosporidian Parasite 
in Oyprinus eaprio L.— Jl. Farasit, 1917. June. Vol. 3. No. 4. 
pp. 163-170. With 2 plates comprising 45 figs. 

Noguchi (Hidejo). Spiiochaetes.—JL Lah. c9 Ol%n. Med., 1917. Mar. 
& Apr. Vol. 2. Nos. 6 -& 7. pp. 365-400 & 472-499. 

[An admirabl© essay dealing with the whole subject of spirochaetes. No 
Justice cotdd foe done to the papers in an extract and they should be consulted 
in the original by those interested. A bibliography consisting of 283 references 
is appended.] 

- & Akatsu (Beinai). Immunological Studies on Pure CtdtuTes of 

A arious Spirochetes.— Jl.Bxperim. Med., 1917. June 1, VoL 25. 
No. 6. pp. 765-788. 

Plotz (Harry). Cultivation of BpiroeTiasta obermeieri* —JL BxpsTim. Med.p, 
1917. July 1. Vol. 26. No. 1. pp. 37-39. With 1 nlatP 
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VAN Saceghem (E.). Contribution a PEtude de la Transinission du 
Trijpanosoma GacalhouL [Transmission of T. ea::albom.']—RulL 
Agrie. Congo Beige^ 1916. Sept.—Dec. VoL 7. Vos. 3 & 4. 
pp. 231-235, 

[This article has already been extracted from another paper, see this 
Bulletin, VoL 4. Vo. 4 pp. 159-160.] 


METAZOAi PARASITES» 

Arthropods (Aearlj Flies, Ticks). 

Craig (J. F.). The Presence of Psoroptes in the Ears of Sheep.—Fef* 
Tiecord, 1917. June 2. VoL 30. Vo. 1508. pp. 503-504. 

Hadwen (S.). The Life History of Hypoderma hovis and S. linealum .— 
Jl, Anier, Vet 21ed, Assoc., 1017. July. VoL 4. Vo. 4. 
pp. 541-544. 

IIael (M. C.). Votes in Eegard to Horse Lice, Trichodectes and 
Haematopinns. — JL Anier, Vet. Med. Assoe., 1917. July. 
VoL 4. Vo. 4. pp. 494-504. 

Larisch (P.). Die Bekampfung der Gastrophiliis larve. [Treatment of 
GastropMlns Larvae.]—Berlin. Tier. Woch., 1917. May 3. VoL 
33. Vo. 18. pp. 210-211. 

Matthiesen, Peets & Dahlgrun. Viehverluste in den Viedernngen der 
Leine und AUer durch die Stiche der Kriebelmiicke, Bimulimn 
reptans L. [Losses among Cattle through the Jbites of Simulmm 
reptans.] — Berlin, Tier. Woch,, 1917. Apr. 26. VoL 33. Vo. 17. 
pp. 193-197. 

Parrot (L.). Sur un nouveau Phlebotome algerien Phtehotomm Bergenti^ 
sp. nov. (Vote preliminaire). [A Vew Algerian PHebotomus.]—• 
Bull. Boe. Path, Bxot, 1917. July. VoL 10. Vo. 7. pp. 
564-567. With 11 figs. 

Rhodesia Agriculturae Journal, 1916. Aug. VoL 13. Vo. 4. p, 464. 
—Tick Eradication Day. 

Roubax'd (E.). Le larve del GastropMlus equis —^Autoinoculazione e 
sviluppo primario nelle mucose deUa bocca. [Larva of GastropMlus 
equi; Autoinoculation and Primary Development in the Buccal 
Mucous Membrane.] — C,R. Acad. Bci, VoL 164. Vo. Ill- 
Extracted in Ulinica Pet, 1917. July 15. VoL 30. Vo. 13. 
pp. 397-398. 

Scott (Hugh). Votes on Nycteribiidae, with Descriptions of Two New 
Geneva. — Parasitology^ 1917. July. VoL 9. Vo. 4. pp. 593-610. 
With 1 plate comprising 5 figs. 

Helminths. 

Blanchard (R.). Monographie des Hemadipsines {Bangsues terrestres), 
[Monograph on the Haemadipsina (Land Leeches).]— Bull. Boe. 
Path. Bxot, 1917. July. VoL 10. Vo. 7. pp. 640-675. With 
1 plate comprising 14 figs., & 17 text figs. 

Blanchard & Grellet. Valeur antiparasitaire du for mol. [Value of 
Formalin as a Parasiticide.]— Acad, AUd., 1916. Oct. 31, 
Extracted in Pec, Med. 1917. June 15. VoL 93. Vo. 11. 
p. 298, 

Cawston (F. G.), The Cercariae of Vatal.— Jl. Parmitj 1917. Mar. VoL 
3. Vo. 4. pp. 131-135. 

CiiSARi. Echinococcus Cyst in the Heart of a Horse.— Bull. Bog. Cent 
MSd. VM. Extracted in Yet Record, 1917. May 19. YoLi29. 
Vo. 1506. p. 481. 
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CiUEEA (J.). Die AulBndung dor Larvon von OpiMonMs fdineu.% 
RseMdc^mfldstomum danv/hicnse iind Iletordiis alhidui^, iincl die. 
morpliologisclie Entwicldung diesor Larvon don 
reifen Wiirmen. [The Discovory of the Larvae, of iLJ., /\d., and 
M.a. and the Morjdiologioal Dovolopinont of^ these iairvae into 
Sexually Mature Worms. L-j^^d/'csr/er. /. hift'li'(ionsh\ fa.mHiL 
KranMieU. u. Uyg. d, limidlere,^ 1017. Ju!H‘. VoI. 18. Nos. 4 & Tn 
pp. 345-357 (coiiiinuaiion and end). With I ia.l>Ie & I plaie 
comprising 5 figB. 

Dickenson (Campbell G-.). A Case of Splenic Ahmp'ss, SiMunuhiry to 
Invasion of the Stomach Wall of a Florse hv H’piropieni HIegaMonuiu 
—Yed, JL, 1917. Apr. Vol. 73. No. 4. pp. !«M5. 

Douma (S.). Uber einige Falle von SlderostomiasiH h(4 FuUcn imd, 
Pferden. [Sclcrostomiasis in Foals ami Horses. | P>edin. Tier. 
WoeU„ 1917. May 3. Vol. 33. No. 18. pp. 208 210. 

Faust (E. C.). Notes on Cercariae of the BiiOn* Hoot. Valley, Montaiuu--- 
JL FamsiL, 1917. Mar. Vol. 3. No. 3. pp. 105-4 23, VVitli 
1 plate comprising 20 hgs. 

Feuekeissen (W,). Coniribnfco alio studio dello sirongilide Byngmnm 
hroneMuUs ’’ negli iiecelli da cortih^. hronchiaMs in 

Domesticated Poultry,]— ZcUschi\ /, Iflemdhtk Milch Uyg. Vol 
27. Extracted in Olimm VeL, 191L July 15. Vol. 30. No. 13. 
pp. 398-390. 

Gakoia t IzcABA. Ethereal Extract of Male Fern in I)istoniato«is*—• 
M Feemno EspmioL Extracted in Vet Record, 1917, Aug. 18. 
VoL 30. No. 1519. p. 73. 

Menboza-Gctazon (Maria Faz)- A Case of Infost.aiiou with DifyUdiuwi 
Ganinum.—Fhilipmnc JL BcL^ 1910. Jan. VoL IJ. See, XL 
No. 1. |3p- With 3 text figs, 

Moussu. Oil of Male Fern in Distomatosis.-—JML Boc. Cent MM. VcL 
Extracted in Vet. Record, 1917. Aum 18. Vol. 30, No. 1519. 
p. 73. 

Ransom (B. H.). Destruction do la vitalitd du OystkermH bovu par la 
congelation. [Destruction of Vitality of (J, b. by Hroi^zing^ I-— 
JL FarasiL, 1914. Sept. Extraciea in Fee. Mid. 1917. 

Mar. 15. Vol. 93, No. 5. pp. MC-147. 

Ransom (B. H.) & Hale (M. 0.). A Farther Note on the .LifoAIiwtory 
of Gonglyonema ecutatum.~J 1. FarmiL, 1017. Juno, Voi, 3, 
No, 4, pp. 177-181. 

Rilet (W, A,). Another Case of the Occurronce of the Giant Nematode^ 
Fiociofliyme Ite%ale, in the Abdominal Caviiiy, and Data Bearing 
upon the Theory of Entry uia the Gonito-Urmary Tract.™ 
Cornell Vet, 1917. Jan. Vol. 7. No. 1. pp. 43-45. 

Skrjabin (K. I.). Sur quelques Ndmatodos des Oiseaux do la Russie. 
[Some Nematodes of Birds in Russia.]—1917. July, 
Vol. 9, No. 4. pp. 460-481. With 2 jdates coinprising 19 %». 
& 1 text fig. 

WiETH (D.). Fiiariosen boi oinheimischeii Pferden (Vierte Mitteilung), 
[Filariasis in Hungarian Horses.] /. InfekMomkr., farmit 

Kranhheit u. Uyg. y. Uaudiere, 1917, Juno. VoL 18. Nos, 4 & 
5. pp, 380-413. With 4 plates comprising 10 figs, 

Yorke (Warrington^ & Blaoklock (B.). The Occtirrcnoe of Ankyh»iomu 
eeulmhieum in West African Dogs.— Trof. Med. S 'Farmit^ 
1917. June. VoL 11. No. 1 . pp. 69-74. 'With 6 text.fiim 
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YosiiiBA (Sadao). Tlio Occurrence of Botkrioe&phnkis Uguloides^ Leuekari^ 
■witli Especial Eeferenco to its Developnieiit.— JL Pamsil., 1917. 
June. VoL 3. No. 4. pp. 171-170. Witli 1 text fig. 

—. Some (Jcstodes from Jax)anes(‘ Selacliians. Inclndiag* Five New 
Species." 1917. July. VoL 9. No. 4. pp. 560-592. 
With 1 piaiio comprising 21 figs. & 4 icxt figs. 


MYCOTIC DISEASES. 

GtAIR (G.). Stroptotriciiosis or Pseudo-Aclinomycosis in Man (Pseudo- 
Tuberculosis).— VeLJl.fPMl. Mar. VoL 73. No. 3. pp. 96-100. 

Hoddemkyeu {£.). Neosalvarsau in the Treatment of Epiisooiic Lymphan¬ 
gitis.— MM, VM Extracted in VcL liecord^ 1017. 
Mar, 10. VoL 29. No. 1496. ■|)p. 372-373. 

Sani (Luigi)* Eicerche sperimentali su una nuova varieta di JSfocardia 
bovis’'" : Aciinomdees LanfraneMiP [A Now Variety of 

Nocurdia hovis.]—(Jlmica VeL, 1917. June 15. VoL 40. No. 11. 
pp. 325-327. 

DISEASES DUE TO FILTERABLE YIRUSES- 

AKdNrao. Vacunaciones preventivas contra ia perineumonia contagiosa 
realwadas on 1916. [Preventive Vaccination against Contagious 
Pleuro-t’neumonia carried out in 1916.]—Extracted in Bev. Hyg, 
y Banid. Femarim, 1917. June. VoL 9. No. 3. pp. 189-190. 

An6nimo. La fiobre aftosa y la pseudo fiebro aftosa. [Foot and Mouth 
Disease and Pseudo-F. and M. Disease.]—Extracted in Bev. Hyg, 
y Sanid. Femiarw^ 1917. June. VoL 9. No. 3. pp. 190-1(11. 

BEcnkKE. Inoculabilitc de la variole h ia genisse vaccinde inais non 
completement iminunisde. [Inoculability of Variola into the 
Vaccinated but Not Completely Immunised Heifer.]— 0,E. Acad. 
kSVi, 191(L No. 27. Extracted in Bee. MM. V4L Jan. 15-Feb. 15. 
VoL 93. Nos. 1 & 2. pp. 76-77. 

Biroh (R. E.). IIog Cholera Transmission through Infected Pork.— 
Jl. Amer. Vet. Med. Assoc., 1017. June. Vol. 51. (Now Ser. 
VoL 4). No. 3. pp. 303-330. 

-- A Note on the Immunity of Buckling Pigs to Hog Cholera.— 

OornAl Vet, 3917 July. VoL 7. No. 3. pp. 199-200. 

Clinioa Veterinakia, 1917. Apr. 15. Vol. 40. No. 7. pp. 191-193. 
Gli studi e gli esporimenti d’immunizssazione del bestiame contro 
Tafta epizootica. [Studios and ExporimontB in the Immunisation 
of Cattle against Foot and Mouth DiBcase.] 

ISERTPONi, Gtjetg & Tgetgk 5. Erwideruug auf die amtlichen i^orichte 
uher die Eesultato der Behandlung dor Maul-und Klauenseuehe 
each Prof. Hoffmann, in Muhlen and Zuoz. [Boply to the Oilicial 
Eeport on the Treatment of Foot and Mouth Disease according 
to Hoffmann in M. and Z.]— Beimels'. Arch. f. Tierheilk., 1917. 
Juno. Vol. 59. No, 0. pp. 340-349, 

Jotgerman (G. F.). Babies with apparently Long Periods of Incubation, 
^Amer. Vet Jl Med., 1917. June. VoL 12. No. 6, pp. 398. 

[Of 4 horses bitten by a rabid dog on a farm one developed symptoms in 
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Kbrnkam'p (H- C. H.). Buinmary of Observations on 1,470 Hogs, Hyper¬ 
immune to Hog Cholera.'— Jl Amer. Vet MM. Assoc., 1917. 
July. Vol. 51. (New Ser. YoL 4), No. 4. pp. 537-540. 
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Loescheit). Zwei Palle von pernizioser Anamio bei Militarpferden. 
[Two Cases of Pernicious Anaemia in Army Horses.]— ‘Berlin. 
Tien Wocli., 1917. April 26. VoL 33. Ho. 17. pp. 198-199. 
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26, No. 307. p. 305. 
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BACTERIAL DISEASES. 

Blanc (Georges). Enqu5te sur les ch5vres laitieres do la Marsa (Tunisie) 
au sujet de la fievre mediterrandenne. [Inquiry among the 
Milch Goats of Marsa (Tunis) with regard to Undulant Pever.]— 
Bull Soe. Path. Exot, 1917. May. Vol. 10. No. 5. pp. 376-377. 

Boghe (T. G. S.). Treatment of Ulcerative Cellulitis with Picric Acid.— 
Vet JL, 1917. Aug. Vol. 73. No. 8. pp. 288-290. 

Beanford ( R. ). Note of an Outbreak of Contagious Pneumonia in Donkeys. 
—Vet Record, 1917. July 7. VoL 29. No. 1513. pp. 1-4. 
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1917. Mar. Vol. 50. (New Ser. Vol. 3). No. 7. pp. 
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Bottled.— Rhodesia Agric. JL, 1017. Apr, Vol. 14, No. 2. 
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DISEASKK DUE TO PROTOZOAN PARABITEW. 

Jack (Eupert W.). Matural Transmission of Trypanosomiasis 
(T. 2^ecoru7n Group) in the Absence of Tsetse-'Flf.—Bull E'ntom, 
Res, 1917. Aug. VoL 8. Part 1. pp. 35-41. With 2 maps. 

In this axticle Jack records a series of observations niade m Southern 
Rhodesia during the past seven years, tending to show that in certain 
conditions the transmission of trypanosomiasis has occurred inoiH^ 
frequently in the absence of the tsetse fly than has been geneiully 
recognised. Details arc thus given concerning limited oiitbrea-ks in 
siz separate localities, situated at certain considerable distances from 
cither the Gatooma tsetse area or the fly areas in the Bebungwe District. 
No tsetse flies were at any time discoverabl() in tlicse localities. 
Four of these outbreaks involved cattle of which a certain niiniber 
were used for draught purposes and had travelled over considerabh^ 
distances, in some cases either in close proximity to or even into a 
known tsetse fly area ; the remaining two outbreaks involved groups 
of swine. The situation of the infected centres and th(^ routes taken 
by the draught oxen are carefully traced on the maps ; the trypanosome 
was identified in each case by Jin van (LL E. W.). 

In discussing these outbreaks the author calls special attention to 
the following points :— 

“•(i) In all cases the outbreak attained its height during the. spring 
and summer months (Octoben-April). 

(2) In all oase.s, in connection with which Hullicicntj tinn^ has elapsed 
tor such observation, there has been no recrudnsceneo of the disiuise in 
the following season, although susceptible animals have Hiill been kept 
in the same locality.” (In a footnote the author points out that this is 
contrary to the experience in Barotselarid and Portuguese East Africa.) 

“ (3) In all eases infection occurred only amongst animals that were 
herded together.” 

The time of the year in which the maximum number of cases are 
noted does not give any considerable assistance in identifying the 
species of fly responsible for the transmission of the disease as, apart 
from Glossim morsitans and certain species of Hippobosca, all the 
common blood-sucking flies are very much scarcer in winter than in 
summer. The most probable agents are included in the following 

CC42I.) WtT2/33. 650. 1.18, 4 
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species :~Tabam(sfuscipes^ T, taeniola^ various species of llacmatopota 
especially IL 2 )&rtmenSy Stommys cahitmns, Lypcrosia, and mosquitoes. 
Of these 8, cahitmms aud mosquitoes were the only agents that were 
everywhere abundant throughout the season over wbicli infection 
extended. The power of mechanical transmission need not necessarily, 
liow^ever, be confined to one species or to one family. 

In addition the author maintains that the disease is not readily 
transmissible under Southern Khodesian conditions by the abovi'^ 
agents from chronic cases that live over until the rains or recover, and 
also that the transmitting agents are not capable of perpetuating the 
disease indefinitely or are only capable of doing' so under exceptional 
circumstances. Experience in the territory w^here “ fly-striick ’’ cattle 
have been freelj^ moved into fly-free areas has shown that '' these 
movements have not resulted in establishing trypanosomiasis in any 
area away from the fly belts.” It follows also that the method of 
transmission in the outbreaks described is of a mechanical and not of 
a cyclical nature and that the segregation of infected animals (on 
showing a rise in temperature) wmuld in the absence of tsetse effectively 
check the spread of the disease. 

In no instance as yet recorded in Soutliern Eliodesia, Iiowtwer, can 
Glossina be definitely disassociated from the inception of the outbreak. 
The main point is, that the herding of ‘ jfly-struok ’ cases with healthy 
animals is a practice attended with danger* especially in tlie spring and 
summer months.” 


Chambebs (F,). Note on the Transmission of Animal Trypanosomiasis 
In Northern Rhodesia by Biood-Sucking Plies other than Oiossina 
—VetMevieio, 1917. Aug. VoL 1. No. 3. pp. 222-227, 

In this note Chambers summarises the observations and experiments 
of a number of authors who have reported the occurrence of trypano¬ 
somiasis in Northern Rhodesia and adjoining territories definitely 
known to be free of the tsetse fly. Borne of these reports have already 
been extracted in this Bulletin, The author places no observations 
his own on record. 

In 1908 a chronic disease made its appearance amongst cattle^, 
grazing on the northern banks of the Zambesi; the disease was 
confined to an area extending from Livingstone to Sesheke and was 
popula.rly called Sesheke sickness. A detailed reference is made to 
It. E. Owbx’s manuscript report (1912-1913) showing that the disease 
was caused by a trypanosome believed to be of the dimorphon tyjie 
[this Bulletin, VoL 2, No. 4, p. 167]. Owjen regarded the disease as 
being transmitted mechanically by means of Tabanidae. 

Kixghorn and Yobke (1912) recorded a case of trypanosomiasis 
of a cow in a certain locality in North-Eastern Rhodesia, where no 
tsetse flies were found but Stomoxys and Tabanidae were common 
[this Bulletifi, VoL 1, No. 2, p. 79]. Hart (R. L. L.) (1911) similarly 
observed cattle affected with trypanosomiasis on a tsetse-free farm in 
the same district; Pangonia and Stomozys nigra were shown to be 
possible transmitters. Montgomery and Ringhorn (1907) suggested 
that Stonwxgs mlcUrans and Lyperosia were capable of acting as 
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traiismittors. FEiliiro to effect cycliccxl tt<iiiHin'usHioii by iiiotiiis oi 
Tabaniflae aiid ticks was demoBstrated by Kimuiork and Yon k n ( I blHj) 
in the case of T. rhodetsiense, liefcreucc is also inadc io iiie failuin* to 
transmit T, qambkmse by means of Slonboxijs aujra iuid N. ntlrihnus 
by Duke (1913) [this Bulletin, VoL 1, No. 4, p. 215). 

JowETT (1919-11) described the occurrences of trypaaiosomiasis in a, 
tsetse-free area in Portuguese East Africa after iiic introduction iiito 
a herd of some animals that had probably passed thi'ougli a, imUo bttt. 
Positive results were obtained in one feeding experinumt with Siomoxvs 
and Haeniatopota. Rouers as longago as 1991 sliowed tfiat Ta.l)a.uichi«^ 
were caimble of transmitting T. emnsi within 24 hours after biting an 
infected animal. 


Doeve (W. C. a.). Mededeelingen betrdifende Surra. [Information 
regarding Suita .]—Veeartsenijhindige Bladen v, Nederl-Indie. 
1917. Vol 29. No. 1. pp. 4r-15. 

This article deals with the clinical course of naturally contracted 
surra in buffaloes. No information was obtainable regarding the. 
period of incubation as experiments dealing with artificial infection were 
not performed. The disease is stated to com nience as an acute infectiou, 
for this is the type observed in animals introduced into surra- 
infected districts from clean districts. During this acute preliminary 
stage the animals always show a rise of temperature (39^ to 40'^ 0.), 
erect hair and disturbances in connection with the digestive tract, *- 
decreased appetite^ irregularities and careless chewing of the cud, and 
alternating constijiation and diarrhoea ; the conjunctiva is ni'xrkedly 
congested and keratitis is sometimes observed. Sonietiines 
animals show symptoms of complete blindne-sSS without any apparent 
abnormality in connection with the eyes. The buffaloes are also aliecfced 
with nasal catarrh, sometimes with oedema around the pharynx, and 
more rarely with an intense oedematous swelling of the tongue. These 
last symptoms led the author at first to suspect that he was dcaliiag 
\vith haemorrhagic septicaemia but inoculation of pigeons proved 
negative whereas inoculation of rats always proved fatal. Acute 
cerebral symptoms may also be observed—tho animals fall suddcuily, 
rise, run as if affected with mania, fall again, and then remain lying on 
one side quite exhausted. In young and debilitated animals di^rtli 
follows, but full-grown and strong animals generally recover aft.er these 
attacks of vertigo. The animals also frequently have a fjighttmed 
appearance and hold their heads raised as if affected with opisthotonus. 
Circling movements w^ere not observed. This comincnoing acute stage 
lasts about a week, and animals that have recovered from this stage 
generally show no apparent abnormalities. When they have not 
completely recovered they can, however, bo proved to be infected by 
blood examination and inoculation. If the animal is well fed and kept 
indoors so that re-infection cannot take place then it completely 
recovers in three months, as can be verified by blood inoouiatiom 
If the animal is turned out to grass and worked and especially if the 
feeding is neglected^ then complete recovery is retarded. The animal 
may be re-infected in districts where surra is enzootic. 

(C421) ^« 
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Aiiinials wLick do not completely recover can tliiiy be divided into 
two groups, viz., those which show no apparent ilheffocts from surra, 
and those In. which the disease produces gradually increasing ilheffect-s ; 
this division depends largely on the nature of the feeding. In a. 
ilistrict in the Dutch East Indies well known to the author the bu Haloes 
to a large extent harbour surra tryjianosoines in their blood ; in tin*, 
western part of this district, where the grazing is good, the animals do 
not seem to suffer from the parasites as much as they do in the poorer 
eastern part. In all cases exacerbations may appear during thc‘ 
chronic course of the disease owing to bad feeding and a return of the 
acute symptoms may thus set in. The chances of recovery depend 
largely on the number and severity of these relapses. ISxposure 
to inclement weather such as long continued rain and wind is also 
liable to set up a return of the acute form and mortality, especially 
among calves ; this mortality rate is arrested whenever the weather 
conditions improve; this factor, however, is not of such great 
importance as the feeding. 

Clinically affected buffaloes should not be allowed to work with 
healthy oxen; they are not only a danger to the horses which may 
also be employed at the work but, if the animals are badly fed and the 
previously healthy animals contract the acute foiin of the disease, 
the latter will suffer from a steadily increasing loss of condition, 
whereas the chronic carriers of trypanosojnes may not appiirentl}^ 
suffer in the same conditions. 

In buffaloes suffering apparent ill-effects from chronic surra the 
symptoms are as follows:—the animals become thin, the liind- 
quaitem insensitive and the gait more or less unsteady; tliC}' arc of 
very little use for work, the coat becomes dull and has a scabby 
eczematous appearance; necrotic patches about a couple of inches 
in diameter are ])roduced, mostly under the breast and abdomen and 
on the limbs, and slough off leaving ulcers which i'efusc to heal. The 
conjunctiva is pale, sometimcKS yellowish in colour. There is ioc*reased 
lachrymation and pregnant females show a great tendency to abort, 
and are then often affected with reientioii of i-hc aftd'bii'tli and 
utehie prolapse. Jf the mothers carry their calves to full tinae the 
milk secretion is so small that the calf born dies subseciucntly of 
starvation. Pregnant animals also frequently fall down and arc; 
unable to get up, being affected with paresis of the hind quai*l-(o:s. If 
the animals are unable to got up within 24 hours cardiac disturbances 
set in and they die. 

Diapxosis of the disease was carried out by the iiijeotioii of I c.c, 
of defibrinated blood from the affected animals intramuscularly into 
rats. 

Post-mortem examination of buffaloes dead from surra shows no 
characteristic lesions. A gelatinous exudate was sometimes found in 
the subcutaneous and intermuscular connective tissue. Thei‘e was in 
some cases a large quantity of serous exudate in the chest cavity. The 
lymphatic glands were always swollen and infiltrated with serous 
fluid; sometimes they contained minute petechiae. Petechiac are 
also observed under the epicardium and in the myocardium. Lesions 
in connection with the gastro-intestinal tract axe also observed where 
iligestive disturbances were noticed during life. 
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Witli the object of checking the spread of and suppressing tlie 
disease the Government authorities of the J)iitch East hulies provid<^ 
regulations for the closing of siirra'infccted pasture>s and prohibiting 
the exj>ort. of infected cattle into clean districts. Tim anthor notes, 
lioweveis that surra is enzootic* throughout larger low-lying districts 
especially along the coast, hut that it is much rann* in tlu^ niomitainoiis 
regions.' In the infected districts one can thus only ap])ly iialliativi* 
measures taking specially into account the fact that feeding plays 
very considerable part ; mortality is highest during the. raupr sea,sou 
when the sugar-canes are sown and wlieri ther(^ is no stul}ble t.o turn 
the buffaloes"out on to ; in the dry season wlnni the animals can find 
food on the harvested fields surra causes only s])oraclic losses. On 
the other hand, in horses losses from surra occur mostly during 
the dry season when they suffer more severely from the bites o1 
Tabanidae and when they are turned out with the oxen on to tin*, 
stubble. 


Magpie (J. W. Scott); A Monomorphic Trypanosome of Man.— 

Report of iJie Accra Laboratory for the Year ]91(). pp. GO-Gd. 

With 1 coloured plate, 2 tables & 1 chart. 

This article is of interest inasnuudi as the trypanosome desciibed 
showed a remarkable morphological resemblanci*- to the. conmioui) 
occurring trypanosome of domesticat<id animals in West Africa, viz., 
T. vivax. All the species and stra,ins of tryjianosonnvs that have 
hitherto been described as occurring naturally in tin* human blood 
have been of the polymorphic tv]>e, that is, they havi'. sliowii long 
forms, shorter stumpy forms, and intcrnif^diate forms. In laborat(H‘)’ 
strains some of these organisms ma,y in time Ixx'omc almost, if not- 
(|iiite, moiiomosphic, tlie long forms l)eing very abiiiKhmt a,nd tin* 
stumpy forms rare or ahseul. Siieli straiius mnsf be rc^gau'ded as 
abnormal, the result, of a. long series of inoculations int^o aiiiiuaJs 
without the natural alternation in tin*, insect host,, and up to the 
present they have not betni d<*t(H‘t,c{l in nat.urc, 

The material used by Ma(*hc! in this study consist^cHl of smears 
forwarded to him for examiuahion from tlie blood of a. native, niaa at 
Tamale, (Johl (bast. Ttn^ liistory of the e:a,se sugginded itmt the 
infection might have taken place a,bout thn‘e w(H‘ks previously bull 
apiart from slightfever, which miglit not have been diu': to tln^ trypano¬ 
somes, the paiieiit liad no symptoms of illness. Aftm* tin*, first iiijectioa 
of atoxyl the trypanosom<‘s disappeared and on subsequent- 
examinations none could be dcdiccind. Two blood films were. examincMl 
at different times while the ])ara.sites were discovamibic in the blood, 
and ill both films a moderately lieavy infection with trypanos«)mes 
was found. The living unstained organism was not examinod by 
Macfie so that he was unable to give an account of its motility. 

When fixed and stained the trypanosomes showivl a clairacterisi-ic^ 
appearance; all the individual elements were of similar shape and 
size. The shape of the body resembh^l that of 2\ vivax and showed 
an abrupt narrowing at the nucleus in front of wliich it tapered .rapidly. 
The cytoplasm was clear showini? an alvcAhir 
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were rarely found. The posterior end was usually blunt and not 
prolonged beyond the blepharoplast. The nucleus was long, oval, 
oitcii rattier difluse,aiKl sometimes divided into two or more pieces. 
Tlie blepliaropiast ivas large, rounded, and terminal or very nearly so. 
The undulating membrane was poorly developed and scarcely visible, 
T’lie flagellum was u'clbdeveloped and ran in most cases along th(» 
liody in a gently curved line withoufc deep undulations. There was 
always a long free ])ortton to the flagellum. 

The length of the trypanosome was slightly less than that of T. vircke 
and the range of variation was relatively small. Of 200 parasites 
measured the longest was 24/;, the shortest 18//,, average 20'7//: these; 
lengths were similar in the case of both films. These measureinenis 
indicate clearly the monomorphic character of the parasite. 


Table I, 

Measurements of Length of the Monomorphic Trypanosome found in 
the Blood of a Native of the Gold Coast. 


Materials. 

Number 

measured. 

Lengths in microns. 

Average 
lengths 
* in 

Microns. 

18 

19 

20 

21 

22 

23 

24 

First specimen . i 100 

3 

14 

25 

37 

17 

3 

_T- 

20-G 

Second specimen . ; 100 

1 

13 

23 

39 

10 

5 

3 

20'8 

Totals 

200 

4 

27 

48 

76 

33 

8 

4 

„ 

Percentages 

— 

2*0 

13'5 

21*0 

38'Oi 16-5 

i 

|4-0 

! 2-0 

i 

20*7 


In the remainder of this article Macfic discusses matter of suck high 
veterinary importance that it is reprinted in full as follows :~ 

length of T. rivnx varies from 18//, or 19// to 28// or 29//. TIh; 
ineasiirements given by various observem‘working with (lilTtnx'nl strains 
from widely separated countries all show a gxmeral similarity (see 
Table II), According to Bruce and his collaborators (iOll), ilie figanda 
strain of 1903 ranged from 20// to 37,a in a series of 80 specimens measured, 
and the crest of the curve foniied by plotting the lengths occurred at 24//; 
the Uganda styain of 1909 showed a crest at 25// arnd was on the whole 
similar excepting' only for the occurrence of a ferr unusually small forms 
10// or 17// ill length; and the Cameroons strain of 1903, of which also 
only 80 individuals w'ere measured, showed a crest at 23// and a single 
unusually long trypanosome 31// in length. The measurements of T. 'mmx 
made by Kinghorn and Yorke (1913), in Ehodesia ranged from 19// to 
20//, and the curve reached its crest at 23//; those made by me (1914) in 
Southern Nigeria ranged from 19// to 28// and showed the' crest at 25//; 
and a series from cattle on the Gold Coast (1915) ranged from 18// to 29// 
and their emrve reached its highest point at 23//. All these observations, 
therefore, agreepn describing the length of T. vimx as having a restricted 
range varying from 18// to 29//, except in rai'6 instances, aifd the curvos 
formed by distributing the moasuroments show a decided peak at a 
length vaiying from 23// to 25//. 




Table II. 

Tb.e Distribiitioii, by percentages,, according to length of Various Strains of Ti'iipdiumma 
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Tliesc atitlior.s do not rei-ord tlie actual figurc.s tliose given liere are lalten from tlieir Oliart. 



228 


Diseases due lo Protozoan FarasilcH, [Dec. SO, 11^17. 

On comparing tliese measuremontR wiili tlioyc of ilie moiiomorpliic. 
trypanosome found in man it is evident that T. rivax, is slightly the larger 
organism. In the human parasite tlie miiiinuim leaigth was aixmt the 
same as iliat^of T. vhax, but the longest induiduals (lid not' e}C(‘(‘ed 24 fu 
whereas 2'. vivax not infrequently measures 2Sa, or and aixan’diiig* lo 
Hriice^ may even reacdi^ 31//. The most common haigi.li that is,' lh(‘ 
situation of ih(i crest of the curv(‘—was also different, viz.. 21 n instead 
Oi to 25//; and the average length, 20*7//, was hiss than ilwt of any of 
the strains of 7’. r/rna’. 

study of the ieugtli of T, rimx is, how(‘vej\ that of 
hlacklock (1912), which has not been referred to above on iicc-oiiut of tin' 
difficulty of ineliiding his measurements in the table given. This author 
nieasured tln^ length of 1,000 trypano.souK*© in goats at the Itunconi 
iiesoartdx Lab oral oiies, the strain beina; one isolaled from a horse sent to 
Liverpool from the Gambia by Professor Todd. The longest of thcs(^ 
trypanosomes ineasured 26*7//, the shortest 15*5//, and the average worked 
out at 21*7/:/; 57*8 per cent, of tlie parasites nu^asiirod betwmen 20// and 
In the chart compiled by Llacklock from Ins mcasiirementiS, tlu^ 
rwest of the curve occurs at 22*5//. To tlie.se measurements of T, xrvax 
(hose ot the nionoinoiqihie human trypanosome ap])ro\imate more cIoKsely 
than tliey do to any of tho.se previoiislv I’efoTi’cd to ; and as in one of 
Llacldock’s groups of 100 parasites tho'av/wage length was 20*9//, theiu 
(‘aniiot be said to be any appreciable difhu'cnce bctv'c^cm the Iciurlhs of tlui 
two organisms. 

Another trypanosome, T, nnlfonne^ resembles in some re.spcots tin' 
iiiiinaii parasit'3 found in the Gold 0oa.st. This organism was discovered 
by Lnice and liis collaborators (1911) in Uganda in the blood of oxen, and 
was described as resembling T. vivax closely hut dilferiug from it ' in size, 
and perhaps to a slight extent in shaY>e.’ 'This trypanosonu'. ineasured 
in length from 12//to 19//, and averaged 16/t; and the crest of the ciitvn 
rcpre|^senting the distribution of 200 indivi/luals in resjieot to length was 
at 10/p T, imijonne w^as therefore a smaller organism than the mono- 
inorpliic trypanosome described in the jiapcr, although in general 
appearance it resembled it closely. 

^ yriie third trypanosome usually included in the same group as vivax 
IS T. eaprae, a parasite discovered by Kleine in goats in the neighbourhood 
oi Lake ranganyika. Tvleine (1910) descrilied this try])anosoine as beinc 
larger than bmeei, and staled that some forms had, otluus had not, a, 
irce portion to the flagellum. Bruce (1913) and his fellow investigalors 
«absequouf].r Kindiod tliis organism in Kyasaland. and measured 5(H) 
individuals firaken from various animals) which ranged in Icngili from tiS/i 
to ISw. averaged 25'6/<, and formed a. eurve similar lo (bat of a, mom') 
'•''■ypanosome with a peak at 25/(. 'rbey considered that ‘ T. mprtu' 
ddleTR from T. rivu.r in that it is heavier huiU. aud abogedier has a larger 
and clumsier appearaiieo,’ and they denied (lie statemeiit made hv Kleine 
that some foniis were without a free tlagellmn. ,So far as (ho aetual 
measurements of length are concerned, there is no great dilference hetaveim 
/. vvrax and T. m.prw., and it may he donhted if thev could lie separated 
by this character; it may he pointed out. also (.hat. (In' dil'feivaee in sh.i' 
between T. rimx and the monomorphie. human (r.yj)a,n 0 Koim' is greater 
than that hetw'cen T. rirax a,ud T. mjmw. . . Jlruce noted as a 
cunous fact that T. wniforme and T. vivax had not been met with hv t-he. 
(Jommissioii in i\"yasa,land, and suggested (hat this might he diu' ‘to tin' 
absence of Glossina juaprilis, which is their carrier, while T. vapme is 
curiicu by 6/. wovsiUtns.^ Kingkorn mid T orkc liowcvcr liUTc sliown tlint 
T, rimx is carried also by G. morsHnnx, It is not improbable, tlierefou', 
tiiat mprae may b(' only a variety of T. vivax. 

“ The- trypanosome found in the blood of this native of the (fold Coast 
appears to bo mtenuediatc between T. vivax and 77 ^vwiJoYwe as regards 
Its morphology. All three organisms Ixave the. same general form, but, 
C. vivax IS the longest, T. wniforme the short,cst., and the Gold Coast, 
trypanosome occupies an intermediate po.sition nearer to T. vivax, however 
tha to T. unijorme. ... ’ 

“From the verj'- small amount of materials available, and in the 
absence of any observations on the pat,hogeuicity of t,he, strain to animals. 
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it is impossible to decide Ibe species of iliis irypiMiosome, hid morpho¬ 
logically its similarity to T. rivax is rcry slnkitig. 

Neitlier T. miifonne nor T. vaprae has biiiierto heioi idcntiliod in ilm 
GolcI Coast, blit T. rivax is an exceedingly (*ominon ]>a,r,asiie of donu\siie- 
animals in Wesii Africa, and iras found in no less than 7b pm* (‘cnt. of the 
blimp backed cattb^ examined by me al Accra (IhM). It woiibj lln'rcfoiv 
be a serious matter if this sp»'cies were iiroiuMl lo In' paiboirenic io man. 
T. vivax is not patliogenic (o monkeys, and has b{*en n'ganiml as liarinb^ss 
lo man, an a.Bsmn])tiou wliich is strongly snppoiic'd !)y tin' lin't iliat- a 
luiinan infeclion has nevm* yet Ix'cm recoriUnl, allliongli (in' organism is 
widely distributed and very abundant in Africa. ll!a.<*kIoek and \'or!o' 
(191bj, Iiowever, siuan'cded in rendering a strain of 'P. vivax pa.(lio, 2 ,‘eni<* 
to rabbits, wliicb are nsually immune, and in the sanu' way otiu'r refractory 
animals may become infect <'(1. It is possible, tlHuefori', that oeea.sionad 3 , 
imdcT abnormal conditions, this trv]>anosome miglit succeed in iidecdiny 
man or might transiently appc'ar in his Idood, for it is t iunsiniited by ihe 
bites of tsetse flies (G. palpalis^ G. mors/tajis., and A. iaxhtnoales) to wlii(*li 
the natives of the (told Coast are constantly*" <'xposed. It should tx* 
mentioned in this connection that. Jllackloek and \''orke (‘vainined tlx' 
strain of T. vimx they’" used after it had been pa/SS(xl tJirough six 
u’cnerations of rabbits, but that they failed to <let('c.t in if. any morphological 
changes, fn this case, then, no structura.l modi beat ions appeanal to 
accompany^ the alteration in ]xithogcnicity which enabled the try]sanosonu‘ 
to inf(ict an unusual host. 

The description of this organism, incomplete tliough it is, is ]mi. on 
record in order to draw the atbmtion of luturi' workers in tlie. tJold Coast 
to the fact that tlnu’e is in West Africa a sp(‘ei<'s of mnnoimupliii* 
trypanosome capable of infecting man.'” 


Bruggi5mak (J. P. I.). Anaplasmose bij Boffels (voorloopige mededeel- 
ing), [Anaplasmosis in Buffaloes. Preliiuinaiy Oomnmnication,] 
—Veeartsenijkundige Bladen v. Nederl.-Indic. 1917. Vol. 29. 
No. 2. pp. 175-181. 

This note deals \\ itli a serious outbrcaik of disease wbidi first apptia.red 
among buffaloes in the district around Remlmng on the nortrluMii coast, 
of Java, Jlutcli East hidies. The nunhaJity rose to 2H out cd’ 200 in 
the first alTected centre. Blood smears taken from the animals lirsf- 
affeet(‘fl showed an (‘xcessive mmilKu* of 1 ryiKUiosomes and a,s tlu^ 
symptoms shown camsisted in an ex<‘(vssiv<* (low of saliva., swelling of 
the limbs, anaemia, varying t.emperainn^ and eiiUHuation tln^ discast* 
was first diagnosed as surra, Jio\vev(U‘, frtnn tinx^ lo tinu^ smears 
taken from animals sliowing manifcsi cJinical symptoms showed !x> 
tryj)aiiosoine$; hence the jmesenee of a.nother disi^a.se was suspeHiah 
especially on account of the liigli mortality. !h\si(l(^s, it is stiUx'd b\* 
this author that surra always runs a cdiroiiic*. aJid fa.vom*able course in 
buffaloes. Eruptions a.nd desquajnat.ion of i4ie skin ti^gct-her wiili 
severe diarrhoea were observed in addition in ilie alTeded animals. 

The disease \vas later found to have become widespnuid in, ot.lier 
districts and exainination of Wood ])r(q>arat-ions from these jilaces 
alwmys gave negative 3‘esult.s as to tlu', prcsianx^ of trypanosomes ; 
inoculation of the small experimental anijuals likewise gavi^ negative 
results. A more careful examination of blood smea.rs aftei^ Btaining 
with (demsa and Lcisliman was then resorted to and these showed tiu^ 
presence of red corpuscles iix good condition showing especially at 
thiur margins a number of darkly staining points. In rare cases tliesr* 
points wmre situated towards the ce3itr(‘.s of the corpuscles. The 
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disoa,«e was thus diagnosed as being due to Anapltmiui marginalv. 
The blood of affected animals, especially when th <3 disease wiis of 
several dayvS standing, invariably ])resetited this appearance. Towards 
deatli the bodies became greater in number and at the same time 
peculiar degenerative ap])earanees were seen in the interior of the 
corpuscles in the form of rounded or oreseentic colourless spots or 
cavities which a})])ca red as if they had previously enelosed the parasites; 
poikdocytosis and anisocytosls and other anaemic changes w’cre then 
seen, 

According to the author the disease in Java could be recognised by 
the following symptoms :— 

(1) A profuse green watery diarrhoea containing no blood or mucus. 

(2) A skin eruption rvliich gives the animal a mildcAved appearance 
or as it it was covered with fine wire netting. The crusts originate, 
with the ioimatron of small vesicles especially on the back, lo ns, and 
crou]). These burst and form a AThite s'curf A\hich on falling off leaves 
l)ehind an imjrigmcnted ])atch of skin. About the base of the ears 
especially long Iuitoavs oozing blood may bo thus formed, '’rhis 
mildcAved appearance generally begins two or three days before, the, 
onset of secrete diarrhoea and the. refusal of food. 

(3) Sunken eyes Avith a watery, sometimes a little iniie()-j)iu’ulent, 
discharge ; ahvays very marked photophobia Avith blinking of the 
eyes. 

(4j Temperature as a rule betAvoen lOOA F. (38® C.) and 101*4® F. 
(38'7® C.); the muzzle is not dry. 

The disease Avas never observed affecting cattle. No ticks Avere. 
loxind in spite of a car’efnl search. Exceptionally a few buffaloes 
recovered but the great majority died in from tAvo'to five days after 
the onset of diarihoea Aritli marked emaciation. It is stated that this 
moitality due to the mdnjmde agrees A\’ith the finding of Theilkk 
that this variety produces a virulent form of the disease while the 
cent rale sets up a milder form. 

llie bodies found Acilhin the corpuscles Avore disthigirishable from 
degenerative formations {Rnndkdrnchcn) inasmuch ks the latter 
sttiined of an azure-red colour : no pij'oplasms Avei’e discowuuble. 

A longer report is pioiiiised Avlien the author has ])een able to consult 
the literature and finish a number ot experiments lie has in IuukI 
concerning the disease. 


PnicoLo (Antonio). ^ Classificazione della piroplasmosi tunlslna, 
[Classification of Tunisian Piroplasmoses.]‘--•fieprint extracted 
from Modenw Zooiatro 1915. 2 pp. 

In this note Pricolo reproduces some correspondence which took 
])lace betAveen him and Thetler regarding some preparations sent to 
the latter for examination. The parasites found in the smears Avere 
indistinguishable from those found in the blood of cattle affected Avitli 
East Coast fever in South Africa and in particular the presence of 
Koch's blue bodies left no room for doubt but that the organism was 
P iroplami a panwn. ’ ’ 

The blood from affected animals failed to infect susceptible animals 
by direct inoculation and the progeny of ticks fed on infected cattle 
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were found to be limocuoiis. Sardinian cattle -were found to show 
visible symptoms ■within about 20 days alter contact with infected 
Tunisian cattle. Imported Italian, cattle oftcai the presence 

of Piroplnsma hovis in their l)1oo(i. 


Stepko (W.). PIroplasmose et Anaplasmose en Tnrqiiie (1916). [Piro~ 
pksmosis and Anapksmosis in Turkey. 1916.]— BulL Soc. Path. 
Exot. 1917. Oct. Vol 10. No. 8. pp. 723-721 

Several cases of tlie above diseases were observed iu oven imported 
from Russia into Turkey (Trebizond, Rlatana, and Rizch, et(c) during 
the summer of 1916. The mortality ])rodii(*ed was very high (80-90 
per cent.). The parasitovs found in smears from tiu'. spleen belonged 
to Piroplasina hlf/emdnavi, amiulaiinn. and to Amtplasnui cenlmlc. 

Infection with both parasites was very common. The intermediate 
host was BoophiJas anmilafas. The eggs of this tide W(n*e in hooted to 
a very large extent with ])ir()plasms. Ixodes comif/er Kol. and 
Koch rvero not so commonly found in this region. 


Franca (Carlos). Sur la classification des h^mosporldies. [Classifica¬ 
tion of the Ilaemosporidla.]Rej)rint from JL dc Sciheias 
Matematicas, Fisicas e Naturals. Series 3. No. 1. 41 pp. With 
29 text figs. & 1 table. 1917. Lisbon : Tmprensa Nacioual. 

‘'In the classification of P[aemoeylo::oa or Llmmosporidm the grcaiest 
confusion still exists and it is thus dosirabU'- to revise lh(‘ir classiiicaiioin 
The confusion arising in connection with the systematic ]>osiiion of these 
protozoa is undoubtedly duo to the very strict ])arasitisni of tlu^sc cytozoa,. 
This ]3ermanent xiarasiiisin impresses 'on the difiereut for*iug a pa-rUcular 
aspect wMch renders a systematic classification difiiculi»; but at the same 
time the peouliaiities of i-liis x}araBitisin tends to justify the, a<loption of 
the order ffaemosporldia to which Mesnil, in a recent’work, denies any 
taxonomic value. 

“ In our opinion one should consider as belonging to ilu‘. thmuosporkUa 
only those coccidifonii protozoa adaptcul l.o inira-(u>rpus<uiiar life. 

“’The llaeviosporidia constitute one of the sub-onku’s of S'poro::^oa and 
may be charaoiiuised thus 

" Protozoa living in the blood corpuscles, either in the^ rcul <M>rpuscIes or 
in the leucocytes ; poHH(‘ssinga schizogonic ])hasoiu the IkhIv of t lu^. 
vertebrate and a. sporogonic ]>has<^ in iln^- invertehraU^ The 
invertebrate in which is passed th(‘- sexual cyck^- fif ihv, protozoon 
and which represents it-s priiuitivc liost is the transmitting agent 
of these forms, 

" The sub-order Mm^nosporlilia constitutes widi the sub-order Ooemlki, 
the order €ooddiomorpha. 

“The French parasitologist Mesnil, iix the work above referred to, 
states: ' Fran«;a speaks of the order of EmmosporkUa. He means to 
convey, no doubt, by this term the re-union of three immlieH---Pl(mmdiidae 
(or EmmamoeUdae), Eaemogregarinklae, and Piraplasmidcm. I liolievc^ 
that in the actual state of our'knowledge, such a grouping is no longer 
possible.' 

“ Mesnil bases this statement on the fact that the Emmmparidia present 
sexual phenomena which vary mark(idly according to the families 
considered: of the type Adelea {Haem>ogregurma)t of the typo Eimeria, 
(Plasmodidm), or of a typo intermediate between those two {Pimplmmidm)^ 
and also inasmuch a,B they constitute ‘ a hotorogencoiiB collection which 
have no characters In common except the gon<uul characters of the 
Cocoidia.’ 
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“ We eaimeii i’ollow Proie.ssor Meenil iii tlioRe eoncluKions. ^Vv Ix'liere 
siniply ilia.t one lias to reco^'iiiso common ancestral ioniis in the origin 
of aiiid Iiaemo<^poridia and that this (explains tlu^ aaialogy and 

even ih(‘, idmslii.y (existing helweon the mnltiplicaiion phenomena of the 
tomm belonging* l,o ilit^se tnvo sub-orders. 

“ llie Tiaewosporidia niiisl, in addition, refuesent tlu^ inosf receid 
Spofozoa ; s(‘veral of thesf^ forms a.re still hmtafively ada])ling tlHnns<'!ves 
1o the vert(‘hTa1(‘ body, and this is nianifesled by their patlKegindeiiy. 
which ahvays >signiiies a lack of harmony, the r(‘sult of ineomplele 
acla]dation. 

Tlu^ eonunon anei^slors and identical conditions of life (ini racellnhu 
liahitat) impiesses on the two sub-orders of ('’occidiomorphu a ceitaiu 
number of common characters, 

''We thus accept the sub-order Ilaemonporidia, which in the 
classification of ])roto55oa should hayc tiui following place : — 

Class. Sub“Ciass. Order* Sub-order. 

{ Grcgarinida 

/Telosporidia' " -r 

((k>ccidiomorx)ha 

- SiiK.ruzoa, 4 ' Iliiemosi.orKliii 

^ Meosporidia 

T1h‘ fui])-order Uae'nwsporidla conipiis(*s fom' famili(‘S - 
Ilaemogvegafinidae, 

2. Plamiodidae. 

" 3 . PiTO‘2)Jasw'}da(’. 

4. To.ro2das'n}idaeP 

The bases for the classification of the liaeniosjioridia into four 
families are indicated in the accompanying t-able opposite. 

3. Fam. Hf(cmopr(ya}'ini(hp^exmhemam\ 1901. 

(a) Genus////( 0 }n;//m/ur/>ir/W)anile\vskyj 1885. (Syii. : Drejiff^udiivhi 
Lankoster, 1882 ])ro parte; Jvuiv/o///.s‘/es‘ Labbe, 1894; 

LabbCj 381)4.) 

" Verndciilar nou-]>ignieiit,ed haeinatozoa living witliiu the blood 
corpusck‘s. B<*]uzogony within cysts in ilic internal organs, (dther witliin 
the <*orpus<des (1 laemogregarines of tortoises, snakes, and iishes) or out sub' 
the corpuschss (f !aemogr<‘garin(‘s of mammals and lizards).’' 

A list of 225 species together with tlieir Jiosts ami geogra pliit'a! 
<lisid*ibiLtion is given. 

(b) Genus Hepatozoon Miller^ i9(KS, (8yn. : Learocj/fozf^fui iJaiTr 
Icwskyj 1889, ])ro parte; Leucovijtogregurhia lh>rtei\ 1909.) 

" Vermicular haematozoa witliout pigment and living within it‘U(‘ocyies. 
8eli3zogc>ny inside cysts •within the iulerna.I organs, sometimes in 11 h‘ cells 
of the organ, 

" All forms hitlunio described liave been found in mammals'.” 

A list of 22 Kspecies is given ; tlio most important om^ appears to 1 h^ 
IL cams Jkntley and James, 1905, found in the dog in India, 
Australasia, and Africa. 

2. Fam. Eaemmnoehidae'RQ^B, 3889. (Kyn.: PlammlUdae Liiiug 1900.) 

(a) Genus Plaswodiwu Marchiafava and Ccllij 1885, (fSyn, : 
PoIgeMvmopIiilus Dionisi, 1898.) 

‘‘Pigmented liacmamoobidae in which the gaiuediOcyi.es are ideiaticai 
with the schizonts. Schizogony in the peripheral blood.” 
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A list of 28 speci(‘s is given, including tlic causal agents of litiiiiaii 
tertian and quartan malarial fever, and P. cnnis Castellani and 
(lialiners, 1908, found in the dog in Ceylon. 

(h) Genus Ijuremniu Grass! and Felletti, 1889. 

“ liaeinanaoebidae. in which the jc;am(‘iocyi(‘s (<u*(‘se4‘nti(*- 

skaixai bodi(\H) ar<‘ dill'erent in shape from lhai/ o£ t.lu‘. schisonts. Schizogony 
within the blood corpuschvs in the internal organs.” 

This genus coni])rises only one species, viz., L. umluriue {ov 
Plmmodinuh fo-lcrparum)^ the causal agent of tro])ical malarial fe.vt'r 
iji luan. 

(c) GcmisKruse, 1890 {= HaUeridiiiUhlrahhit, 1894). 

Pigmented amoeboid dumb-bell shaped Haenuunoobidae which 
surround but do not displace the nucleus of the corpuseh^-. Bchizogoiiy 
in the internal organs. Exceptionally, schizogony in circulating blood. 
Two groups of incrozoitcs at each pole of the dumb-bell.” 

A list of 18 species found in birds, including the well-known 
llaemoproteiis of the pigeon, is given, and also a long list- of vaj'ioiis 
species of birds iji which the parasites have been found in different 
parts of the world ; three species are known to occur in tortoises 
and snakes* 

(d) Genus Proteosoma Labbe, 1893. 

Pigmented Ilaemainocbidae, generally dis})lacing the nucleus of the* 
invaded corpuscle. Schizogony in the circulating blood, Merozoites 
arranged aroiuid a residual body.” 

Twelve species are enumerated, including the Proteosoma of the 
common sparrow. 

(e) Genus Haemocystidium Castellani and Willey, 1904. 

Pigmented Ilaemainoebidae which in their adult stage are oval or 
rounded in shai )0 (never amoeboid), with a perfectly regular contour, 
vacuolated cytoplasm, and an almost invisible nucleus. Very marked 
sexual dimorphism. The nucleus of the corpuscle is at a very early stagt^ 
]>uslied towards one of the extremities of the corpuscle. Schizogony in 
the circulating blood by means of binary or (itiaternary division.” 

Three species of no great imi)oi'tance are mentioned. 

(f) Genus Leucocytozoon Ziemamx, 1894. 

''Non-pigmexitcd Haemamoebidae living in the corpuscles in which 
Ihey produce marked changes in axxpoarance. Wny distinct- sexual 
dualism. Gametes rounded (type B), or oval (type A), producing in the 
latter case a x)eciiliar deformity of the corpuscles, viz. two taptjring polar 
expansions. Bohizonts in tlic internal organs where schizogony takt^tt 
X>lace. Plagelliform microgametes. Large, elongated, non-])igmented 
ookinete.” 

A large number of species of both types hav<^ been described in 
birds and 4-2 species axe enumerated in this paper, including L. imalia 
Wickware, 1915 (type A), found in the duck in Canada. 

Pam. Piroplasmidae Franca, 1909, 

(a) Genus Piroplasma Patton, 1895 (= Haemalocoecus Babes, 1888 ; 
Piroh'oma Smith and Kilborne, 1893; Babesia Starcovici, 1893; 
Apiosomu Wandolleck, 1895). 

“ Haemalozoa showing during one of their stages a pear-shaped form 
and arranged in pairs within the same corpuscle. ^Division takes place by 
a|prooess of gemmation.” 
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This genus contains some of the most important Haemato^soa of the 
domesticated animals. Eight species are given, of which the following 
are the more important:— 


Species. Host. 

P. hovis Babes, 1888. Bovincs. 


Synonym ; P. hige- Bo vines. 
mina Smith and 
Kilborne, 1893. 

P, divergent McFad- Bovines. 
yean & Stockman. 


P. ovis Staroovici, 

Sheep. 

1893. 

P. cams Piano & 

Dog. 

Galli-Valerio, 1895. 


P. eaballi Nuttall, 

Horse. 

1910. 



Intermediate host. 
BoophHits annulal as^ 
australis and dc- 
eoloratus. 


Ixodes riemm. 


BMp iceplialus bursa, 

Ehipiceplialus san- 
guiyieuSf Haema- 
pfiysalts leachi, 
Boophilus annulal us, 
Dermacentor reii- 
culatu>s. 


Bistrihution. 
North and South 
America, Aus¬ 
tralia, Asia and 
Africa. 

America. 


Europe.’*' (In Por¬ 
tugal the disease 
caused by this 
species is called 
Jerrujao.) 

Italy, Turkey, 
Bourn ania and 
Transcaucasus. 

The whole world. 


Kussia, Roumania, 
Transcaucasus, 
Siberia. 


(b) Genus Smitkia Fran 9 a, 1909. 

“ Haematozoa showing during one of their stages a pear-shaped form. 
The majority of the pear-shaped parasites occupy iho whoki diameter of 
the corpuscle and arc not arranged in pairs. Multiplication by division 
into four (in the shape of a cross).” 

Two unimportant species are at present known. 

(c) Genus NiUtallia Fraiiga, 1909. 

“ Oval, more rarely pear-shaped haematozoa. Mulfciplioatioo. forms in 
the shape of a cross. The elements composing the cross possess a 
relatively abundant protoplasm. No rod-shaped elomeni,s.’’ 

Eight species are enumerated, one of which, viz., N. eqm Laveran, 
1899, is pathogenic for the horse and is found in Italy, Africa, Trajis-* 
Caucasus, India, Annam, Brazil; intermediate host, Rhvpicephalus 
bursa, The disease caused by this piroplasm has been called 
Nuttalliasis, and is more severe than that due to P. eaballi (Oarpano).’’ 

(d) Genus Theileria Bettencoiut, Franca, & Borges, 1907. 

“ Rod-shaped haematozoa which on division give ris(i to <dojnen!» 
taking the form of a cross. The eloments of the cross are very amaE, 
rounded, and almost exclusively composed of chromatin,” 

“This genus contains pathogenic species, some of which art's of great 
economic importance on account of the mortality they produce aihong 
cattle.” 


* Thom tliis table the reader might be leu to believe that P, divergens 
was the only piroplasm found aifecting cattle in Europe. Attention is, 
however, called to McPapyean and Stockman’s original article, in which 
they state :—^ 

“We have also satisfied ourselves that the piroplasma bigeininum k 
a cause—we think probably the common cause—of redwater iii Great 
Britain, and for purposes of comparison we give hero (fig. 1 and fig. 2) 
illustrations respectively of an English strain of the piroplasma 
bigcminum and of the piroplasm which we hold to belong to a dilfereni 
species” {Jl Oomp, Path, and Ther., 1911. Dec. Voi. 2i, Part 4. 
p. 340).--»-Ed. 
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Host. Intermediate host. 


Ot tlie 10 wpeciey eiiimienited tlie Idllowiiig appear to be tlie inon 
important- 
Species. 

Theileyia im ui(<Jal<(' 

I)«eliiuikowdvv, 

1004. 

T. purra Tlieiler, 

1904 . 


1)0 vines. 


Bistribiitioii. 

UxLSHia. 


1)0 vi 


/in(‘S. 


Uhipurpludus ap- 
pend'iculutm, iu 
.siwif'S, IL everisi, 
l\\ micthHf li. cap- 
ciisis. 


T. iitafiins Tiuller, 
1907 . 


T. danui’ BolUan 
(ioiii't, Fran^-a and 

^Borg'es, 1907. 

.77 hhppotraql Todd 
& Wolbaoh, 1912. 

77 i^ionUi Fraii<;a, 
1032. 

77 orh Ilodliain, 
iOlO. 


IU>vines. ll. *s‘/)a as, Jt. erertsi. 


(Jerrasditam. 


Illppolragus 
eqaiam. 
Gai:eTla 
grant li. 
Hlieep. 


Africa (prodnciii,!;' 
t li e d i s a a s e s 
know!! as East 
0<!ast Ecver.Kiio- 
dcsiau ''rod- 
water,” Awakcbe 
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ic) Ciemis PampluHina hSeidelin, 1912. 

Kod-sliapcd elements as in the case- of Theilerla. lling-sliaped forms 
as in the case of Vkmnodia. Schizogony in the capillaries of the internal 
organs especially in the kidneys.” 

One species has been desciibed. viz., ParapluHnia jlavigemmi Seidelin. 
the alleged causal agent of yellow fever in man (intermediate Host 
Stegomgia adoptis). 

(f) Genus AchroiualicKn Dionisi, 1900. 
tSickle-shaped, p<‘ar-shap(Hl, or rounded ehnnents. Bcliizogouy within 
th(! red cer]>iiscleB usually giving rise to numerous mcrozoites. Very 
cloiigaled forms may occupy the whole dianuder of the cori)iisole.” 

This gcuiuH contains one species found in different species of bats, 
and anotluM' of i!n])ortauce - A. gihsoni Patton, 1910, inasmuch as it 
has been alleged to be pathogenic for sporting dogs (ihtnis uureus) m 
Madras. 

(f) Genus Rungelia CMrini and Alaciel, 1911. 

'' Hounded, oval, or pear-shaped forms arranged most frequ<mtly in 
pairs. Schizogony in the x>mtoplasm of th(‘, coumadive tissue and 
endothelial ceils of the internal organs producing a very large number 
(JIO to 100) of merozoites.” 

One species only is known, viz., Rungelia vilalU Eangel Pcstana, 
1910, a disease-producing organism of dogs in Brazil. The disease 
caused by this protozoon is known as Nmnhiavii, 

(g) Genus Rossiella Nuttall, 1910. 

i. Very large, usually rounded haeznatozoa. Hounded nuolcms. 
Schizogony in the interior of the coipuscles by means of binary division, 
which may be repeated a certain number of times, thus producing a rather 
variable number of large merozoites.” 

One species only is known, viz., Rossiella fossi^ Nuttall, 1910, 
jaarasitic in Canis aduskis (Africa). 
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(li) Genus Elleipsisoma Franca, 1910. 

“ Elliptical or oval non-pigmenicd forms living witliin tlic corpuscles 
wMcli Ibccome deformed and depiivcd of liaemogiobin. Kelatively large 
luicleiis usually placed close xip to one of tlio margins of tlie liaeinairOisoon. 
ScMy^ogoiiy and binary division in tlie lung.” 

Tliis genus contains one species found iii moles in vaiious conn tries 
in Europe. 

4. Fam. Toxaplasinuhte n.f. 

Tills family contains one genus Tojvphsma Nicolle and Manceaiix, 
1908. 

^ “ Oval or kidney-sliaped protozoa wliich rc^prodiice by longitudinal 
division or by multiple division in tlie iiii-e.rior of the invaded cells. Found 
in the mononuclears and fiolynuclears in the spleen and other organs, and, 
exceptionally, in the ?>lood.” 

This genus comprises already thirty known species some of whlcli 
are extremely pathogenic, the latter including Toxoplasma cuniculi 
Spleiidore, 1909, pathogenic for the rabbit {Oryctohujus cuniculus) in 
Brazil and T, cams Mello, 1910, pathogcmic Cor the dog in Italy, 
Germany and Brazil Another species T, pymgenes Castellani, 1914, 
Fas been incriminated as the cause of chronic fever in man in India 
and the Black Sea Coast. 

“There are found among the Haemosporiclia certain genera whose 
systematic position has not yet been determined on account of our lack 
of knowledge concerning certain peculiariiies in their biology. 

“The genera Immiaiioplasma, Toddia, Miero^onia^ Pirhemoeyton 
belong to this category, but they, however, possess certain characters in 
common which enable one to group them together.” 

These genera comprise only a few species of no economic importance 
and thus the description of their characteristics is omitted from this 
extract. 

There are still a number oi Ilaematozoa whicli on account of their 
nuclear dimorphism seem to he closely connected with the flagellates. 
This has been proved in the case of Lcislimania. and thus tliese 
organisms are excluded from the Haemosporidia.. The same has not 
yet been shown in the case of the genera Dactylosoraa, NIcollia, and 
Endotrypanum, and thus although Fiunga gives the characters by 
means of which tliey can be identilicd he is convinced that some of 
them must later be removed from the order Haemosporidia. 

DISEASES DUE TO METAZOAN PARASITES. 

Wieth^(D.). Fllariosen Ibei einlieimischen Fferden (Vierte Mittellniig). 
[Filariasis in Native (Hungarian) Horses, Fourth Report.]— 
ZeiiscJiT.f, Infeldionskr. parasiL Kranklieit u, Hyg. d. Eauslme, 
1917. June. Vol 18. Nos. 4 & 6. pp. 380-413. Witli4plates 
comprising 10 figs. 

In reports published ]9I1™19J3 the author dealt with the question 
of ^tlie presence of microfilariae in the blood of Hungarian horses, and 
principally with the clinical symptoms observed. The jiresent paper 
is concerned with tlie morphology and biology of the parasites and 
their further development into what is considered as the adult stage. 

The affected animal used for these studies was a four-year old horse 
bred at a military stud where numerous cases of filariasis had occurred 
(C421) B 
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especially during the preceding summer. The horse was leapt under 
clinical observation lor lour months (May-August, 1911) ; during this 
period the tempoxatuTC was slightly subnormal, breathing 10 to 16, 
and pulse 30 to 40 per minute, heart-beats irregular, interiiiittciit after 
every four beats, and heart action very violent on slight exertion ; 
the appetite was somewhat depraved but otherwise the liorse ate well 
and its general condition was good. The urine was normal and no 
microfilariae were found in the sediment. From 1 to 3 microfilariae 
wure found in each drop of blood. Blood examination gave the follow¬ 
ing figures :—^liaemoglobin, 97’5° (estimated hy Sab lx’s method) ; 
red corpuscles, 11,158,000; white corpuscles, 13,370; proportion 
between red and white corpuscles, 1 :804 ; lymphocytes, 30*8 per 
cent. ; polynuclear leiicoc 3 des, 00 per cent. ; eosiiiophiles, 5*2 per 
cent. (4-8*3 per cent.) ; mononuclears and transition forms 4 per 
cent. 

Clinical synq^tonhs of microfilaria sis in the horse .—The following is a 
summary of the author's previous reports. Filariasis appears generally 
during the hotter part of the year. Hitlxerbo young animals (foals) 
more especially have been found affected ; the oldest was eight years 
old. The body temperature w^as usually subnormal or sometimes 
very slightly above normal. The affected animals show general 
lassitude and a somewhat diminished appetite which is occasionally 
temporarily increased. The most noticeable symptom is the rapid 
exhaustion of the animal at wnrk, thus rendering riding horses useless. 
It is not decided whether the irregularity in the action of the heart 
shown in some animals is a characteristic symptom. The sudden 
collapse of the animal especially in the stable is a further symptom. 
Manbel was of opinion that the nematode worm found in the eyeball 
of horses affected wfith moon-blindness was probably connected with 
filariasis. None of the author’s cases was simultaneously affected with 
moon-blindness and in a military stud where moon-blindness was not 
uncommon no microfilariae were found in the horses so affected. 
As a rule the disease w^as found to last from three months up to a year. 
The number of parasites in a drop of blood was found usually to vary 
between one and six, but sometimes the number might drop down 
to one in every five or ten drops of blood and occasionally single 
specimens only could be found after prolonged searching. In all cases, 
however, marked eosinophilia was discoverable; whilst in norinaJ 
horses the proportion of eosinophiles is about 3 per cent, in filariasis 
they may increase up to over 8 per cent. An appreciable leiicocytosis 
was not observed and the number of red corpuscles and the haemoglobin 
content were approximately normal. Leucocytosis and anaemia on 
the other hand are common in canine filariasis. The percentage of 
lymphocytes was with one exception high, thus corresponding with 
Yakimoee’s observations regarding filariasis in Turkestan. IVIicro- 
filariae may be present in the blood of horses showing no apparent 
symptoms of disease. 

The author holds that the microfilariae were responsible for the 
clinical symptoms inasmuch as (1) no other causes were discoverable, 
(2) where observation was continued over a long-enough period it was 
found that a complete recovery set in after the disappearance of the 
microfilariae from the blood, (3) other authors describe similar con¬ 
ditions in man as well as other animals caused by microfilariae. In 



239 


VoL 5. No. 4.1 Diseases due to Metazoan Parasites. 

those cases where microfilariae are found in apparently healthy horses 
they are very few in iiuinber and not always present. 

The disease generally runs a favourable course but recovery generally 
takes a long time, —several weeks or months. In the aiithohs cases 
recovery soenied bo be complete, at least no recurrence was observed. 

The author is of opitiioji that no drugs a,re bcnclicial in the treatment 
01 affected animals, recovery taking -place naturally in two bo four 
months. Atoxyl administered in from I to 2 gramnic doses sub- 
ciitaiieoiLsly gave negative results. 

Tcclrndque of cx(iuhim(io}i for uumfUariae .— Blood lor testing is best 
taken b}^ piincturiiig the facial A'-ein ; the necessary amount of blood 
maA" also soniebimes be o])tainod r)y incising the mucous membrane 
of the lips ; large (|uantities if needed are taken from the jugular 
Amin. Thick smears are usually necessary and the cover glass used 
should be somewhat larger thaji those ordijiarily employed. 

'idle smiplcsb method of (Ictecting the pai'asitcs is by the examination 
of fresli ])reparations between slj<le and cover glass under a low power 
of the microscope ; in certain cases an oil-iimncrsion lens is reiiuirod 
combined with a dark ground illumination. 

Another good method for detecting and also for counting the parasites 
consists in spreading a large drop of blood on a slide, alloAving to dry 
and then getting rid of the haemoglobin by placing in distilled water. 
The thin grey him remaining is lixcd in alcohol for a few minutes, 
Avashed and stained with hacmatoxylin. Before examination the 
smears are covered Avith a layer of cedar wood oil in order to increase 
their transparency. 

The cellular structure is best made out by employing Looss’s 
method. The coA^-er glass is smeared with a thick layer of blood and 
placed AYet side doAvuAvards for tAvm or three minutes in 70 per cent, 
alcohol kept at 60° C. The smears may he preserved in 70 per cent* 
alcohol for a long time. Before staining, the preparations are put 
through increasing concentrations of alcohol. They are then stained 
Avith haematoxylin, deJiydrated in alcohol, clarified in oil of bergamot, 
and mounted in Canaria balsam. 

Intra-vitam staining with a solution of azur 11. in distilled AYater 
(I : 3,000) is suitable for the study of the internal organs of the parasite. 
A drop of blood and a drop of the staining solution are mixed together 
on a slide and covered Avith a cover-glass. The microfilariae remain 
alive for some time but take on the colour. All these methods are 
surpassed by the following processes lately introduced by f ulutsborh, 
viz. :— 

(a) Azur-eosin stain. The freshly dried, not too thick, smears on 
cover glasses are stained for l-|-3 hours in a solution composed of 
4 c.c. of alkaline 1 per cent, azur II. solution -f-100 c.c. of 0*9 per cent, 
salt solution. The preparations are then placed in a 1 per cent, solution 
of eosin in a 0 *9 per cent, salt solution for 10 minutes. The preparations 
must only be allowed to remain in the first solution until the bodies 
of the parasites acquire a light blue tinge. 

(b) Carbol-methyl-green-pyronin stain. The freshly dried smears 
are placed for one to two minutes into 0*9 per cent, salt solution and 
then for half-an-hour or longer in carbol-methybgreempjrronin 
(Pabpbxhbim-Uhna) to which one-tenth of its volume of 0'9 per cent, 
salt solution has been added. The preparations are then differentiated 

{C421) ’ , 312 
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in 10 per cent, alcoliol for 10 seconds, in 30 per cent, for 10 seconds, 
and in absolute for 20-30 seconds. They are then clarified in oil of 
bergamot and mounted in Canada balsam. 

For counting the number of microfilariae in blood 20 cnim. is taken 
as a standard measure in the case of human beings, but, a,s tlu^- miinlier 
of parasites is not generally so numerous in horses, t!u^ anibor used a, 
larger quantity (100 cmm.). This quantity was sucked up into a 
pipette, placed on a slide and spread into an oven layer l)y ineanis of a 
knife. The preparations were dried and stained according to t!m 
method used for counting described above. 

A method of concentrating the parasites consists in taking a mode¬ 
rately large quantity of blood from the jugular vein, delibrinating and 
centrifuging at a high speed for two hours or more. The microfiiaiiao 
are found in the layer between the serum and the red corpuscles. 

The measurements were taken by means of an oculai* micrometer 
and an oil immersion lens. They were only approximately accurate 
in the case of living specimens. 

The diagnosis of the parasites is made by examining fresh prepara¬ 
tions or stained smears freed from haemoglobin. If numerous^ 
parasites may be detected in the first smear examined but otherwise 
a large number (at least 10) must he repeatedly searched. In such 
cases the concentration process should be used. 

Morphology and biology of the microfilariae. —In fresh preparations 
the parasite is seen as an elongated white small worm about the width 
of a red corpuscle and about 50 times as long. It executes very lively,, 
snake-like movements between the corpuscles, sometimes becoming 
coiled into a spiral-like shape and sometimes straightening itself out. 
It is often difficult to keep wdthin the field of the microscope even 
under a low power. The measurements can only be detemiined 
during a period of rest; the length is about 250 to 290 microns and 
the width 5 to 7 microns ; dead parasites are always shorter owing 
to shrinl^age. The anterior extremity is blunted and the posterior 
drawn out and pointed in appearance. The body is of uniform width 
along the part extending between the anterior tenth and the end of tlie 
third quarter of its length. The posterior quarter tapers to a liiu^ 
thread-like extremity. Under a high magni(lca.tiou and with the use 
of dark ground illumination the givanular body substance is seen to 
surrounded by a narrow lighter xone which is the envelope representing, 
according to some authors, the coveilng of the embryo. No adhesion 
to the slide as seen in many other inicrofilariac wus observtid. In 
dried preparations freed fi*om haemoglobin the microfilaria is sc3eii 
under a Ipw powder as a thread-like coiled-up body staining dark bliui; 
in some cases the envelope is seen to protrude in front and behind as a 
delicate faintly stained shred. The coiling of the body presents no 
special characteristics. 

Dry fixation and staining with Giemsa is not suitable for showing 
the structure of the organism owing to shrinkage. This is better 
seen by the use of Loess’s method ; the body then generally takes up 
a straightened out appearance and the dark blue body is seen to be 
surrounded with a sheath which is easily recognisable owing to its 
protruding in front and behind. The body is found to consist of a 
large number of regularly arranged granules which are interrupted in 
three distinct places* by transparent areas free from granules. 
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The stained organism is found to be shrunk so that it now measures 
150 to 240 microns, the sheath protruding anteriorly by about 6 to 16 
microns and posteriorly by about 20 to 40 microns. Shrinlrage occurs 
after the employment of every method, especially after dry fixation, but 
least of all in ifuLLUBOEx’s method. According to Eodenwaldt 
the dark granular appearance of the body is an artefact produced owing 
to the strong staining affinities of the cells lining the intestinal tract 
thus masking the appearance of the other organs. In this granular 
mass of deeply stained intestinal cells only three gaps are plainly 
visible which represent the nervous centre or nerve ring (N.), the 
excretory pore (Ep.) and the genital or anal pore (Clp.). 

The nerve ring is situated towards the anterior pait of the body 
and runs across it obliquely in tbc form of small stripes. The excretory 
pore lays at the junction of the anterior and middle third of the body, 
and the genital pore in the posterior third of the body ; the excretory 
pore is largei* than the genital pore ; each takes up about half the 
width of the organism. In order to study the finer details it is advisable 
to adopt intia-vitani staining or Fullebobn's method of staining and 
examine a considerable number of specimens—which is difliciilt on 
account of their sparsity in horses—as the complete details cannot 
as a rule be observed in the case of a single specimen. 

Excretory organ .—Under an oil immersion lens one may obsetwe 
that the stain is taken on comparatively d<ieply at the junction of the 
anterior and middle third of the body and spreads out in a backward 
direction. At this point is found an elongated oval, clear, vesicular- 
looking gap opening outwards, viz., the excretory pore. A short 
distance behind the pore is noticed the excretory cell (E:s.) lying in 
the middle line of the body and about half the width of the worm. It 
is of an elongated oval shape and possesses a lightly staining cytoplasm 
with a dark blue oval nucleus lying in its middle. The cell is 
surrounded with a small dark blue area which is connected with the 
pore by a thin stripe. 

Genital organ.— l'lie second distincUy stained place is the genital 
or anal ])ore according to Rodwnwaldt, but Looss, EtiOLEBOinsr, and 
Satsawas doubt the correctness of this statement. Like the excretory 
pore the genital pore here ap])ears as a gap of variable size and form 
opening <nitwards. At a distance of several worm breadths towards 
tile head lies a large cell, the principal genital cell and at some 
distance between this and the genital pore lie closely togetliei: three 
smaller ceils ((U, tig, G 4 ) a])plietl closely to the side of tlie wall opposite 
the pore. All these cells are surrounded by a darkly stained area. 

Besides the ceils of the excretory and genital pores may be seen in 
deeply stained specimens a few very lightly staining spindle-shaped 
cells distributed along the whole wall of the body, but especially near 
the excretory pore. According to Rodenwaldt these are known as 
the matrix cells of the sub-ciiticula. 

In many cases two indistinct red specks (M) can be seen near the 
buccal end of the parasite when stained by Fullebobk’s method. These 
must be analogous to the red mouth structures described in some 
species of microfilariae. 

Internal --Between the excretory and genital organs is 

sometimes seen an elongated structure about 50 microns long with a 
wavy outline and a little narrower than the body of the microfilaria. 




Mg. 3.—Microfilaria stained according to}Looss*s naetliod. Very MgHy 
magnified. sheath (folded); Ki—anterior extremity; posterior 
extremity ; N=s= nerve rinar: Enssexcretoinr t 
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Fig. 4,-Microfilaria stained according to Fiilleborn’s aznr-oosin 
motliod. Highly magnihed. kS- slieatlx ; K = characteristic head 
structures; 'Si —red mouth structures; N=nerve ring, Ep and Ez 
= excretory pore and ceil; Gt=priiicipal genital coll; G.j, G;j, G-i=- 
genital cells; Gp —genital pore; cos. L~cosinophilo leucocyte. 


N 



Fig. 7.'—Schematic structure of the microfilaria. S = sheath ; N=ss 
situation of nerve ring; Scz- matrix cells of the suhouticola; 
charactoristio head structures; Ep and Ez = excretory pore and cell; 
JK=internal body; Gi^principal genital cell; G^, Gjj, G^-genital 
cells ; Gp == genital pore. 
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It is rendered visible owing to its being less trans]-)areiit tliaii the body 
of the worm but its form and pt)sjtion are found to be eontinually 
ebanging. Tlie significance ol this body is not known. A short tube 
•which is probably the gullet may soiuctinies he recM)gius(Hl. 

Buccal sbruckmi,— lu a fresh preparation under a, higli ina-gniilcatioii 
one may observe at the anterior end of tlie pa-rasite to tln^ right and 
left of the middle line a clear refiactiki rod-sluiped speck (‘acJi 
apparently comiected with the otlier. Cclow tlies(^ two small specks 
may be seen still more minute but similar-looking striicinres. In the 
case of dead specimens in a preparation exauiined in the fresh state 
or stained by Dulleborn’s inethod a few will show the following 
structure The sheath overlaps the head to a g!*oater or less extent 
and at the buccal end of the worm may be scud to the right and hd't 
two small dumb-bell shaped structures running Iransvci'sely. Between 
these may be seen a third speck of similar shape. The function of 
these bodies is not known. 

Retraction of the bodf/ %viilwi the sheath. -This phenomenon, 
described by various authors in the case of other micuufilariae 
(e.g., M. hancrofti)^ was rarely seen by ilie author. Close observation 
of living specimens under a high magnification showed that the 
phenomenon wus in reality an artefact dxic to a lateral observation of 
the extremity during a turning movement of the parasite. The 
author considers that this is probably the (‘xplanation of such 
appearance described by authors in the cas(i ol microfilariae especially 
of the human subject. 

Differential characferislics, - - Various characters used for the 
recognition of microfilariae have already been dealt with, viz., (1) the 
presence or absence of a sheath, (2) length and breadth, (3) the 
characteristic position in air dried preparations freed from haemoglobin, 
and (1-) the structure of the excretory and genital oigaiis. The fifth 
important point, viz., the position of the separate fixed points of the 
parasite relative to its length, remains to be dealt with. These 
positions are stated to be constant in any given s}}ecies of micro¬ 
filaria but they vary in different s])ecies. Tables are given showing 
the percentage length distribution of the fixed points and th(‘ dilferences 
between them according to the total length of tlie ])arasiti\ and 
according to the length of Ihe column of granules in th(‘. body. Tlu) 
following table represents the ])ercenta,ge lengths from the aaiterior 
end occupied by these fixed points in tln^ parasite of the horse, 
compared with those of the two common microfilariae of tlie dog; 
the lengths do not include tlux sheath ;— 
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Number and distribution of the microfilariae in the blood.~A^ 
mentioned above the number of parasites in the blood of iiflectecl horses 
is very variable. In one case it was found that the presence of 15 
microfilariae could be determined in 0* I c.c. of blood no matter where the 
blood was taken from. In another case where a greater number of 
accurate estimations was made it was found that the parasites were not 
equally distributed in the circulating blood if small quantities of blood 
are taken. If taken at quite short intervals from the same place the 
iiiiiiiber of parasites in a given quantity was found to exhibit great 
differences. These results were obtained whether the blood was 
taken from the facial vein or from the jugular. The results were the 
same in the case of capillary blood (taken from the hp) except that 
here the number was as a rule smaller. The largest number of 
specimens counted in the blood from the facial vein was 26 and from 
the lip 4 per 0*1 c.c. (lonsiderablo muscular activity on the part of 
the animal (galloping for | hour) had no influence oii the number and 
distribution. 

Periodicity of the microfilarim .—A pimiiharity of certain sjiccies of 
microfilariae is that they appear, with a certain degree of regularity, 
only at certain periods of the day in the circulating "blood (e.g., Fihria 
ha, which is present in large numbers in the human blood during the 
day, and Filaria hancrofii, which is present in large numbers during 
the night). According to Lustgard the embryos of Filaria sanguinis 
eqid are found in greater numbers in the blood during the evening 
and such is also the case with the microfilariae described in the camel 
(pRicoLo). Pexel and LoOvSS state that this periodicity is 
probably accounted for by the fact that the ])arasites or their slicaths 
are held by some product of the host’s body in tlie lungs at certain 
times and then released into the general circulation. As the human 
microfilariae exhibiting this phenomenon are fcliose which possess 
sheaths the author carried out ex])oriments,Ju order to determine 
whether the same applied to the eiiuine organisms. The number of 
parasites was thus counted during a number of days at intervals of 
three hours throughout th(‘. day in each case; blood was i.aken from 
the iacial vein and from tfie lip. As the ruimbe.r of orgunisins in the 
blood may bo very variabh'- when sample.s of blood are taleen, at the 
same time from the same place the periodidty counting could only be 
of value if similar results were repeatedly obkiimMl. il<)vv<wHu\ as tlu.^ 
result of these determinations it could not be siuttul that there was any 
evidence as to the existence of periodicity, although at 6 a.m. the 
largest (total 61) and at 6 p.m. the smallest (total 22) in seven countings 
was found. "" 

Seasonal maximum.-^hi the author’s experience the microfilariae 
were found most plentifully during the hotter i)art of the year. 
According to Bahnmuller’s experiments the parasites were found in 
24 horses in summer whereas they could only be found in two horses 
during the following Pebniary. 

pisinbation in the organs.—Prom the results of tests on man and dogs 
piicrofilariae are present in far larger numbers in the capillaries of the 
internal organs, especially of the lungs, than in tlie peripheral blood. 
In the case of the parasite dealt with by the author it was found that 
far!more vSpecimens could bo obtained after death of the horse from' 
the spleen than from the peripheral vessels or other organs. Blood 
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on one occasion extracted from the lungs during life did not show an 
iiniisiially large mimher o£ parasites. The number found in periplicral 
capillary blood (Up bl(>od) was always smaller than in the larger 
peripheral blood -vessels. 

Histological chmiges in jilanasis .—tissue surrounding ihe 
parasites shows no changes. Tn sections from various organs a few 
single specimens can be found in the capillaries and their juesence can 
only be revealed under a high magnification. 

Resistance of the microfilariae .—Numerous tests have shown that 
various microfilariae are endowed with considerable vitality. According 
to the author’s experiments the parasites show great activity in lilood 
outside the body but their movements gradually diminish. In fresh 
cover-glass preparations they remained alive for 24 hours and in 
defibrinated blood they were still motile after 48 hours when the hlood 
was kept in a test tube at room temperature or in the refrigerator. 
In the incubator at body temperature they did not live so long. The 
parasites in defibrinated blood pass easily through ordinary filter 
paper. When dried in a thin layer on a slide they die in two mi mites ; 
desiccation seems to be most effective in killing the parasites. Addition 
of distilled water to a preparation on a slide brings about a gradual dying 
off; their movements at first are very active but after five minutes they 
become somewhat slower and in about 30 minutes they cease completely. 
In artificial gastric juice (0T% HCl) and pancreatic juice they die off 
very quickly. Addition of neosalvarsan solutions (1 to 1,000 up to 
1 to 100) produces the same effect on the organisms as distilled water. 
Their viability in the circulating blood is not known but is probably 
rather long (some weeks or months). 

The adult stage of the microflaria .—This microfilaria has been 
regarded for some time as the embryonic stage of Filaria papiUosa; 
no conclusive evidence in support of this opinion has however been 
produced. The problem was elucidated by the author by post¬ 
mortem examination of the affected horse described above. In the 
peritoneal cavity \ye]n found 30 specimens of Filaria> papiUosa, viz.^ 
seven females and thre(‘ males. 'These were all lying on tli(‘. small 
intestine and (!ia])liragni. All the other oj'gans especially the huge 
blood vessels, skin, and c(mn(vtiv(‘. tissue were sea,relied for llhiriaie 
without result. All tlie organs ]>resente(l a normal appearance witii 
the exception of the s]>leen ; this organ was distineiiv enhirgtMl, ihe 
edges were blunt and the pulp was rather tirnie.r tiuui normal and of a 
dark red colour. Mon‘. microfilariae 'wiun found in the spliaai than in 
the other organs. There wnre fibrinous a,dhesions bi'twcnm tim 
spleen, liver and diaphragm. 

Some of these adult filariae were placed at once iu normal saline 
solution or in horse serum and others were fixed in hot 70 pin cent, 
alcohol for a few minutes and then ke])t in this solution. Alicrofilaila 
preparations were made in the followung wmy : about 1 to 2 cm. of the 
caudal extremity of the female filaria vms cut off and the contents of 
its body squeezed out on to a slide. The preparation was then 
examined in the fresh state after the addition of 2 per cent, acetic acid. 
It was then seen that the embryos from FUarm 2 Mp{llosa possessiKi a 
sheath and that the relative measurements and buccal structure 
corresponded vith those seen in fresh preparations of the microfilariae 
from the blood. The length of the organisms freshly obtained from 
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tlie adult parasites or kept in serum was about 240 to 300 microns 
by from 6 to 7 microns broad. Those obtained from adults preserved 
in alcohol were found to have shrunk to about 225 to 265 microns 
long by 5*8 to 6*9 microns broad. The embryos obtained from the 
adult worms were stained after w^et fixation in hot alcohol as above 
according to Fulleboun's azur II niotliod without drying. Staining 
presented considerable difficulty. The excess of stain was sucked ofl 
by means of filter paper. The examination was begun at once but the 
desired depth of staining was only obtained after some time, xit’ter em¬ 
ploying this method single specimens of the embryos were seen to exhibit 
the same characteristics as those of the blood ]>arasites, especially with 
regard to the distribution of the cells in the genital organs and the 
percentage location of the fixed points along the length. 

The cause of filariasis in the horse would thus be Filaria papiUosa 
and the microfilaria jiresent in the blood is if. papillosa. 

Considering the frequent occurrence of Filaria pap illosa in Hungarian 
horses (according to Fiebiger about 30 per cent, of all horses harbour 
these worms) it seems strange that the microfilariae were not discovered 
much earlier and much more commonly. This can be explained by the 
fact that a systematic blood examination in cases of filariasis was 
not often performed and that the number of microfilariae is either very 
small or they may have disappeared from the blood. That the micro¬ 
filariae are not so rare as is supposed was found in the examination of 
the military stud above referred to, although only a few preparations 
were taken from each horse ; and, lastly, it must be remembered that 
microfilariae only occurred in the blood when sexually mature females 
and male elements are present in the body. The author mentions 
an outbreak of microfilariasis occurling in the summer of 1915 at 
Koniggratz; one horse died of pyaemia and F, papillosa was 
found in its peritoneal cavity. Itic simultJUK^ous discovery of 
microfilariae in the blood ami Fila^ria papillosa in the abdominal cavity 
can be traced back as far as 1848 (Wedl) in Vienna. Sonsino (1876) 
in Egypt made a similar discovery. Heupser (1892) rtjported that tlie 
embryos of F, papilhmi only imiuiined alive for a. few liours in watei* 
or salt solution while in the ])iood th<\v lived for hours, showing 
that the blood is their natural habii-at. The mnie author placed a 
pregnant female Filaria papillosa, in i-he peritoia^ul <Mvify of a, ra.!)bit 
and 14 days later inicrolilaihu*. vver(Mlis(‘ov<a‘ed in the blc^od. sarne 
experiment was repeated by the, aaithor, however, witlioui/ result, 
Lately Yaklmoep and his fellow workers (Ifilh I id 5) have reported 
microfilariae in the blood of several Jiorses in 'Turkesstan and consider 
them to be most likely tlm embryos of F, papiMos(f>, 

Development of Jilicrojila^rm papillosa, -No (vxperimeuts in this 
connection have been jnade but ihore is no reason to think that it is 
diOerent from that of F, immitis of the dog and F. /oo- and F, hnnmfti 
of human beings. As the result of Fulleborn5s'^ expeihncnts it was 

^ fWirth does not seem to have rendered a correct historical appreciation 
of the researches on the subject of iilariasis. In this connection we 
reproduce a paragraph from an article recently written by Sir i^atrick 
Manson on ^'Tropical Medicine and Hygiene” (Brit Med, JL, 1917. 
July 28 No. 2952. p. 107) :—> 

^ In 1872 Timothy Lewis, in India, ascertained that the larval filaria 
discovered by Bemar(|tiay and Wuchorer in pathological fiuids was 
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found tlnit mosquitoes and other biting flies ingested the microfilariae 
by Slicking blood from an inf(‘cted animal; after wandering through 
the body of the intermediate host the parasites are set free from tlio 
proboscis and then possess the ])ower of boring through soiind skin and 
entei'ing into the internal organs. Here t!ie parasite snaches sexual 
inatiirily and produces a large number of mlerofilaria,e which find their 
way into the blood stream. The intermediate host in Hungary is not 
known. Direct injections of microfilariae into the blood have hitherto 
failed to infect, A comparison is drawn between filarhisis in man 
and ill horses. Tn the former case the symptoms and lesions are more 
especially of a local nature (lymphangitis, etc.) whereas in the horse 
genera! symptoms are produced (dullness, sudden collapse, etc.). In 
the case of man the lesions are set up mostly by the adult worms or 
their })rodiicts wlicreas in the horse it would appear that the symptoms 
are set u]) by the microfilariae. From a study of the literature it 
appears possible that other species of filariac may cause the appearance 
of microtilariac in the blood. It is (uily from iMAxninfs description 
(1911) that one can ascertain that JMicrofilari<t paplllosa was probably 
being dealt, with, whilst other authors might have described other 
unidentified species of microfilariae. 

VAN Saceuhem (R,). Contribution i Fetude de la derailte granuleuse 
des Equid6s. [GranularDermatitis of Eqnines,]- -Bulh Soc. Path. 
Exot. 1917. Oct. Vol. 10. No. 8. pp. 726-729. 

In this paper the author summarises some ot)servations he lias 
made on the above disease as it occurs in eqiiines at Zambi, Lower 
Congo. A brief reference is made to the literature incriminating a 
nematode wojan as the cause of the disease. 

Kivolta (1868) described the occurrence in the lesions of a filarial 
worm vdiich be named PeruHiloJilaria- irrifans, a name afterwards 
changed by Ratliaet into Pilariu> irriUens, Recently Railliet has 
pointed out the great morphological similarity existing Ixd.ween the 
parasif<vs found in suimmn* sores of the horses and the larvae of 
Spirofiterii [see. this Jhdirtin, 1910, Vol. 4, No. 3, p, I92|. One of 
the clia.ract<Misti(AS of this larva is the blunt iiosi.erior extremity 

iiormally a parasiii^ of lla*. ('ireuhUiou. ealiiMl i(. Filaria 
honhinisl In 1870 Bancroft, in Australia., discsovcjrtMl th(‘ panaital worin, 
FUaria hmierofli. ^S^lbseq^leutly, in I87S, the writiU' asc(‘,rtain(‘.d iliat a 
Cnlcx mosquito served as it.s intermediary host, ahst.racting the mic.ro- 
filaria from the blood and x>roviding it with an opportunity foj‘ undergoing 
important developmental changes, during which it increases in si/iC froih 
a microscopic object to one just visibki to the naked eye, and possc^ssing 
an alimentary canal as well as remarkable x)owers of locoiiKition. In 
1900 Low, at the London School of Tropical Medicine, and snbstHjueiitly 
James in India, made the important discovery that at this stage of develop¬ 
ment the larval worm passes into the labium of the moscpiito’s proboscis, 
and gets back into man direct, the old idea of tbo mosquito dying on the 
water and the embryos escaping into this medium and so reaching man, 
being thereby, if not absolutely disproved, rendered improbable.' Noe, 
G-rassi, and Fiilleborn in the case of the allied parasite {Filana immitis) 
of the dog, and Bahr in the case of the human parasite, havi^ shown the 
exact mechanism of how this takes place. Finally, tlie metamorphosed 
embryos arrive at the lymphatics, where development is completed and 
the new generation of embryo filariao bom.”— Ed.. ] 
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studded with bristles ; Rivolta's Dermato filaria possesses the same 
peculiarity and one is thus led to conclude that the nematode of 
summer sores is in fact a Spiroptera larva. 

Three species of Spiroptera. infesting eqidncs are known, 
Hdhronema, megastonia Riid.. //. microstoma Schneider, and U. muscae 
Carter. H. megasUnaa can be found in the adenomatous looldng 
tumours in the stoma,ch of the horse and ass while the. other two species 
live within the stomachs of equines. The evolution of the larvae of 
H. megastoma and H, ‘microstoma is not known but Ransom has 
worked out the various stages in the development of IL nviscae. The 
embryos of this worm, which lives in the adult stage in the stomach 
of the horse, are evacuated with the faeces and ])enctrate within the 
larvae of flies which live on the manure. In these larvae of flies the 
pupae and the adult worms are evolved. These finally regain access to 
the stomach of the horse, probably, according to Railliet, when the 
flies alight on the moist lips of this animal or even more probably 
when they are ingested. 

According to Van Saceghem’s observations granular dermatitis 
occurs only in animals kept in stables ; in these stables the beddhxg 
was changed and the dung removed regularly. The disease is never 
localised in the hind quarters but always in the fore quarters, on the 
legs, and at the inner canthus of the eye ; lesions in other situations 
are rare. Equines which are allowed to live at liberty never present 
the disease ; they usually pass the night in a place where the dung is 
never removed, but in the morning they leave in order to graze freely 
in the jungle. These facts would tend to show that the infection is not 
transmitted directly by means of the faeces and that flies should be 
held to convey the disease. If the parasite xvas derixred directly from 
the dung the horses remaining all night on heaps of manure would be 
the ones more especially affected, and also the hind quarters would be 
more susceptible to infection. On the other hand, the common house 
flies and Stomoxys are common in the stables whereas they are rare 
in the jungle. The reason foj* the absence of infection of the hind 
quarters would be explained by tlie fact that flies are beaten away 
from this region by means of the undocked tail of the animal 

In a stable where several horses were affected with summer sores 
the author found that 20 per cent, of the common house flics were 
infested with a nematode larva 2'5 mm. long by b5/e bma-cl. This 
larva possessed an elongated, pointed, anterior extremity and a blunt 
posterior end studded with bristles. The mouth comnuinicated with 
a passage followed by the oesophagus, the two latter portions 
measuring together *85 mm. From 3 to 5 specimens of this larva could 
sometimes be found in the proboscis of the fly. In normal saline 
solution under the microscope these larvae show very active forcible 
movements and penetrate witliin obstacles. 

The above larvae found in the fly were found to differ from those 
found in summer sores inasmuch as the former wore 65/^ broad 
and showed no longitudinal striation whereas the latter were 50/^ broad 
and showed marked longitudinal striation. Larvae taken from a fly 
and placed on the skin of a guinea-pig moistened with normal saline 
showed very, active translatory movements but no tendency to 
penetrate the skin* When the moisture had been sucked up with 
blotting paper the larvae remained stationary and died. These 
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'experiments weiCj lioweveij made during a time of the year when 
all Slimmer sores show a natural tendency to healing. Jt is believed 
that the larva found in the domestic fly at Zainbi is the la.rva of 
IL ‘}}vus€ae. No s])(^ciniens of H. meijastoma were FoiokI in a. few 
post-mortem examinations recently inach^ at Zanilii. 

Summer sores usually reveal a large niiuiber of calcili(‘(l pa,nisites and 
a few living ones. There is i.hiis a, massive uifei^tion at a sing](‘. pfmd-. 
It is not very probable that Iher.e larvae are all convey<‘d during one 
short period of time to this sann^ ])oint. It is more ])roba.bledhiit eertiiin 
sites show a. predisposition, such as occurs on woinids ivith a moist siir- 
i'ace. In the case of the inner canthus of the eye this predis])ositioii 
always exists whereas in the case < d tiie liin bs then^- must be a. pj‘e-cxisti iig 
W'ound. Jf an infected lly alights on the wmund the larvae jienetrato 
and set up a pruritus similar to that described by Looss (bShS) m the. 
case of the laiwae of AncylosU'aaa diiodeuale during (h^er passage 
through the human skin. This iiTita.tion will cause the aiumals Lo bite 
the infected place and the large soj-e thus prodiicaHl would furtJier 
attract flies and set up a most suitable point of entry for the pa,rasites. 
The author often observed that on the jiaid of the body wlnwi'. a summer 
sore was subsequently set u]) an intense pruritus was manifested before 
the appearance of visible lesions. JPurther experiments on this subject 
are in progress. 

DicKiNsoxf (Campbell G.) & Hill (Gerald F.). Investigations into the 
Cause of Worm Nodules (Onchocerca gihsoni) in Cattle.—Common*- 
wealth of Australia. Published under the authority of the 
Minister for Trade and Customs. 7 pp. Melbourne: Albert J. 
Mullett. Government Printer. 

In this short paper Dickinson and Hill briefly describe a small 
^series of experiments conducted by them at Darwin in the Northern 
Territory of Australia. These were commenced by McEachbax and 
Hill in 1914 for the purpose of determining the nature of the inter¬ 
mediate hosts of Onchocerca gihsoni. In these preliminary experiments 
it was shown that calves placed in screened and open pens thirty 
yards from infected cattle did not become infeetdi whilst in the case 
of calves, both Victorian and locally bred, grazing with an infected 
dairy herd definite nodules were discoverable on post-mortem 
examination, indicating that infection had taken place. These 
experiments wore conducted during the period January to July and 
August, and it was decided to carry out further experiments on the 
same lines, but during the period July or August to January or 
February. 

Six female calves 6 months old were imported from Victoria and on 
arrival at the laboratory were divided into three lots of two calves 
each. The first lot was placed in a screened pen enclosed with fine 
brass wire gauze and entrance to it was through a porch with double 
doors. The pen was cleansed and whitewashed and the concrete floors 
repaired before being used. A second lot was placed in an open pen ; 
the third lot was allowed to run free in a paddock with three infected 
local cows. A three months old control calf, locally bred, was also 
placed in the paddock with the cows. Throughout these experiments 
the calves kept in both pens were fed on fodder imported from Victoria 
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and no locally grown material was used as bedding. Tke other calves 
running in the paddock with inlected cattle had tlieir grass feed 
supplemented by locally grown rice chaff and the only drinking water 
used by them was obtained from a bored Avell 116 feet dee]). The 
paddodv was situated on high ground so as to prevent tlie calves 
coming in contact with swariupy land; it was tick infesi-ed and the 
calves'^liad to be treated periodically in order to destroy the ticks. 
During February, seven months after theii* arrival, a series of early 
morning observations of the calves were made with the object of 
discovering a possible ground-living vector that might bite the calf 
whilst lying dowm but drop off as soon as the calf rose from the ground. 
Searches were also made of the patches of ground on wliicli the calves 
had Iain but on no occasion was any possible para,site found. 

in March 1916, that is, about eight months after arrival into the 
Territory the imported calves running out at pasture were slaughtered 
and ill one case two small nodules about the size of a pea wore found 
on the brisket and in the other case one small nodule about the size 
of a split-pea on the right side of the chest. Tbe control calf, killed two 
months later, also showed one nodule about £ by } inch on the right 
side of the chest. This experiment thus confirms the finding of 
McEachran and Hell that calves reared in the vicinity of the 
experimental pen and allowed to graze with infected cattle become 
themselves infected, as also do imported calves from a nodule-free 
State living under the same conditions. PiirthcT, as these calves were 
confined to a high well-drained paddock up to within a week of 
slaughter the infection could not be carried by a purely aquatic animal, 
it being very improbable that these could be found in the deep well 
water. 

In the case of the two calves placed in the open pen in July 1915 
the infected cattle grazing in the paddock were allowed to come up 
to 30 yards of the pen. From the latter part of November till the 
date of slaughter these calves were exposed to the attack of biting flies 
and were frequently bitten by Tabanus master si Walk., Tabanus 
nigriiarsis Taylor, Stomoxys culcitrans Linn., and Lyperosia exigua 
de Meij. Flies of the last-named species were very troublesome to 
these calves in February and March, causing characteristic sores on 
the brisket, under the throat, and at the inner cantlii of the eyes. 
It is almost certain that they were bitten also by several species of 
Culicidae and probably by sand flies. Buffalo lice {Eaematopinus 
tubermlatus Burn) which were found on calves occupying this pen 
during the former series of experiments could not be found during the 
period July 1915 to April 1916. On the other hand tickBy Boophilus 
australis Fuller, which were not found on any of the calves used by 
MoEachran and Hill, were rather numerous on both calves 
throughout the period of these experiments necessitating the use of 
dipping fluid on several occasions. These calves were slaughtered 
about eight months after arrival and on post-mortem examination 
negative results were obtained in both oases. The authors note, 
however, that certain species of Tabanidae, notably Tabanus rufino^ 
tutus Bigot, and Tabanus cinereseens Maclay, rarely, if ever, attack 
stock under a roof. 

The two calves placed in the screened pen and kept free from the 
attacks of biting insects and ticks throughout the course of the 
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expcrinieiit were slaiightered also about eiglit montlis after arrivaU 
and on post-mortom. examination negative resnlte Avere obtained. 

Tbe antlioTs tliiis snmniarise their experiments :— 

“ (1) (ialves from a noduk^-frec ])ecome infecO'-d wiiliiii 8 moiillis 

of ilieir arrival in itic !<‘ihora<ory wiieii grazinijf on liigli grouiid aJoii’i; 
infected cattle. 

(2) Calves from a iiodnle-froe State did not become iiifeeUnl during 
the same period wlien enclos(*d in an open ]>cn witJi coiim’elc, floor wifihiii 
30 yards of a paddock williin wdiicli affecte.d oa,l<t!(‘. w('re depastnn‘d 
altliongli exposed to tlie atf.acks of 'wiiigcul and apiiorous Arthmjmda. 

(3) III view of the x>ost-mortcm iindings in experiment No. 2 (op(ui 
pen) negative results were to be expected in experiment No. 3 (scirMunul 
pen) in wliicli calves weic protected from the attacks of the same 
Arlliro^mda by fly-x>roof netting.” 

The antliors, moreover, consider that although the experiments did 
not lead to the discovery of an intermediate host of the parasite causing 
onchocerciasis in cattle they definitely excluded the sjieciesof flies and 
tick mentioned above, and also any purely acpatic forms other than 
those jiossibly fomid in the bore water. 

A list of the blood-sucking Arthropoda which have been recorded in 
the vicinity of the experimental laboratory at Fannie Bay is appended. 

During the period April to June 1916 six aged and two young wild 
swamp bnfialoes which were shot in the vicinity oC Darwin were 
examined for worm nodules with negative results. Wild zebu cattle 
and domestic cattle grazing on the same country are invariably infected, 
the former apparently more heavily than the latter. From one heavily 
infected zebu bull a well-developed and typical nodule was removed 
from the tissues under the skin 8 inches behind tlie junction of the 
last sternal rib with the sternum and 12 inches from the median lino 
of the belly. In none of their examinations of zebu and domestic 
cattle were the authors able to discover 0. gibsoni behind the 
femoro-tibial joint. 

CoNKEUR (Charles) & Urbain (Gaston). Entente hemorrhagica dos 
caes novos—Uiicinariose intestinal, [Haemorrhagic Ente.ritis of 
Young Dogs, due to Uncinariasis.]— Arch. Brasileiros de Med. 
1916. ' Oct. Vol 6. No. 10. pp. 560-563. 

The authors describe a disease of puppies, doe to the presence in 
the intestine of Unrinaria sienoeephala, which is veuy pr(U'aJ(Uit in 
Rio dc Janeiro, and forms a serious hindrance to the breeding of spniiing 
and other pure-bred dogs. Older dogs ap])ear to be immune, Init to 
puppies of an age between two and six months the disea,se is very fataif. 
The symptoms begin with abdominal tenderness and bloody diaaaiioc^a,, 
the nature of the excreta showing that the blood comes from the- small 
intestine. There are also symptoms of gastritis, indicated by thirst, 
nausea and vomiting, the vomit consisting of alimentary subsluincc^-s 
mixed with mucus and blood. The temperature rises to 49"—1 U (j. 
The pallor of the mucous membranes indicate»s rapid anacmiia. 
Epileptiform attacks sometimes follow, and the animal usually dies in 
three or four days. PoSu-mortem, marked aiiaeinia is to be observed 
of all the organs, wdiile the stomach is empty and the mucous membrane 
of the small intestine shows haemorrhagic infiltration. Microscopic 
examination of its contents reveals the presence of niimei’ous small 
nematodes, generally associated wfith tapeworms and ascarides, and 
ova. The worm is from 6 to 10 millimetres in length. 
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The disease is not to be confounded with the pernicious anaemia 
caused by Ancylostoma tubaefornie which occurs in older dogs, or with 
the epizootic gastro- enteritis of Stuttgart. Treatment with vermifuges 
has very little beneficial effect owing to the acuteness of the synaptoins.*'' 

Febraro (Giuseppe). I Bitter! ematofagM della Colonia Eritrea ineri- 
minati delta trasmissione deile tripauosomiasi localL [The Blood¬ 
sucking Diptera of Eritrea incriminated with the Transmission 
of Local Trypanosomiases.] —Olinica Vet. 1917. Sept. IS-SO, 
VoL 40. NoL 17-18. pp. 487-493. 

Since the discovery of trypanosomiasis in dromedaries in the above- 
named Italian colony by Pbtcolo (1912) the author set to work to 
study the nature, distribution, and mode of transmission of this 
disease. He found that a number of flies indicated by the natives as 
transmitting agents proved to be non-biting harmless species. The 
following list of diptera, identified by Bezzt, is given of the flies which 
can be safely incriminated as disease carriers :— 

Muscidae : Stomoxys taeniata Bigot, S. sitiens Rondani. 

Tabanidae: Pangonia hecheri Bezzi, Tabanus ohhliqueinaculatus 
Macquaxt (== leucostomus Loew, or ruficipes Bigot.), T. pallidi acies, 
Surcouf, T. gratus Loew, T. cordieri Surcouf, Pangonia magretti, 
Bezzi, Haematopota abyssinica Surcouf. 

All the above are tropical species and to them must be added 
Tabanus sufis Jeannicke, which has apparently been found also in 
Morocco, and Hippohosca •nmculata, which is found throughout Southern 
Asia and in Upper Egypt. The two Pangonia species mentioned are 
only found in Abyssinia and neighbouring regions. T. obbliqm- 
maoulatus appears to be the most widespread species in the colony; 
it is also known in a large part of tropical and sub-tropical Bast Africa. 
No Glossina was discoverable. 

According to Pricolo’s observations the trypanosomiasis observed 
in camels in Tripoli in 1912 was not an indigenous disease inasmuch as 
it occurred only in imported camels and did not spread to other camels 
or other species of animals. This may depend on the fact that the 
above-mentioned tropical blood-sucking flies do not extend farther 
north than latitude 20'^ N. 

The above-mentioned species are also blamed for the transmission 
of bovine trypanosomiasis. The camel disease, however, appears to 
have a much more widespread distribution than that of bovincs 
inasmuch .as the former is indistinguishable from other African 
trypanosomiases known as mhori and el dehah and also from surra, 
whereas the latter is a more localised disease probably spread by the 
local species such as Haematopota. The native names of certain biting 
flies are given. 

The author then describes at some length the relationship between 
the humidity of the atmosphere, depending on the seasons and the 
altitude of the districts, and the frequency of blood-sucking flies; 
the season during which most rainfall occurs varies considerably in 
Eritrea according to the altitude of the districts. Experience shows 
that great losses have been caused among camels especially during 
military campaigns when they are taken into the humid belts. 
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BACTERIAL DISEASES. 

Haebehbergh (J. B.) & Boerner, Jr. (Fred). Heniorrhagic Septtcdmia 

111 Mules*— Jl. Amer. Vet. Med. Assoc. 1917. Sept. Yol 51. 

(New Series Vol. 4). No. 6. pp. 817-822. 

Organisms of tlie fowl cholera tyj)e have been iiicriinina-ted witli 
the causation of equine affections by a mmiber of authors. It is re¬ 
called that Ligmieres (1897) and others discovered orgaiiisiiivS belonging 
to this group in the blood and exudates from cases of equine influenza, 
but more recent work indicates that this disease is most probably 
due to a filterable vims. Webb (1907) in India described an outbreak 
of haemorrhagic septicaemia in young mules similar to the one described 
by the authors; microscopical examination of the blood revealed Ji 
rich culture of bijpolar organisms but as the examination was nob made 
until about eight hours after death he did not feel justified in con¬ 
cluding that these organisms wore the primary cause of the disease. 
Two years later the same author also re])orted outbreaks among young 
horses and donkeys due to a similar organism and characterised by an 
acute and fatal pneumonia. Gillette (1912), also in India, described 
the case of a horse which showed symptoms and post-mortem lesions of 
haemorrhagic septicaemia; smears from the heart blood showed a 
small number of organisms of the above type while those from the 
intestinal exudate showed them in large numbers and apparently in 
pure culture. 

In August 1916 Hardenbergh and Boerner investigated an outbreak 
of haemorrhagic septicaemia in young mules in Pennsylvania. Five 
yearling mules were reported to have died suddenly in the affected 
centre within 24 hours after showing the first symptoms. Post¬ 
mortem examination of two of these cases revealed marked icterus, 
a sero-gelatinous infiltration of the subcutaneous connective tissue, 
lymphatic glands haemorrhagic and oedematous, congestion of the 
lungs, petecMae on the serous and mucous membranes, and slight 
enlargement of the spleen. The diagnosis was thus based on the fact 
that the lesions were identical with those observed in the acute form 
of the disease in cattle, without the presence of pneumonia or any other 
condition to indicate that the lesions were of a secondary nature. 
The heart blood and tissue fluids were found to contain large numbers 
of typical bi-polar staining organisms of the fowl cholera type xmifoimly 
distributed and in pure culture. These were readily isolated on culture 
media and showed the growth characteristic of this group. Inocu¬ 
lation of cultures into rabbits and guinea-pigs gave negative results. 
Similar results had previously been obtained by Boerner in working 
with strains of bi-polar organisms isolated from a virulent outbreak of 
influenza. 

The other animals kept in the same stable, including three horses 
over 12 years old and one mule over five years old, appeared perfectly 
normal at the time of the outbreak. The authors were unable to 
determine the source of the infection. The animals were stable fed 
and their food consisted of hay and oats of rather a poor quality. 
Cultural and animal inoculation tests with feeding and drinking 
material gave negative results, but as it had been found that the 
organism was ayiiTilent for the small laboratory animals these teste 
did not necessarily eliminate these materials as sources of infection. 
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Watson (E. A.). Report on Ulcerative Cellulitis— Ulcerois Lympliaii- 
gltis« Vet, Jl. 1917. Nov. Vol. 73. No. 11. pp. 382-396. 

This report, issued by the ofHcer in charge of a Bacteriological 
Laboratory of the x4rniy Veterinary Corps in Prance^ deals with a 
condition teriiicd ''ulcerative cellulitis” by the British Army 
Veterinary Service. The author (daims to have established on tlie 
clearest bacteriological evidencethat this disease is identical with 
that better known as ulcerous lymphangitis {la lymjiJiangite ulccreim 
ofNocAUD). 

It appears that these names are often believed to designate separate 
morbid entities, tiiis misconception arising owing'to a lack of knowledge 
concerning the symptoms and lesions set up by " varieties ” of the 
Preisz-Nocarcl bacillus. 

In the Army Veterinary Service "ulcerative cellulitis” is held by 
certain observers to bo different from " ulcerous lymphangitis ” 
inasmuch as the lymphatic glands are not itivolvcd in the former 
condition ; Watson shows that this idea is erroneous as the standard 
descriptions of " ulcerous lymphangitis ” clearly point out that no 
distinct lesions are observable in the lymphatic glands. 

A systematic description is given of the causal organism together 
with the symptoms and lesions produced by it. This contains very 
little that is new. The author omits to give even a biiof review of the 
literature written in connection with the disease under consideration 
and the characters dis 2 >layed by the so-called "varieties” of the 
Preisz-Noeaxd bacillus. 

In some passages the author fails to reveal a capacity for clear 
argument such as might be expected in a scientific article, for example: 
" Finally, it is probable that many causes (cases ?] of simple wound 
infections and abscesses arising from punctures of the sbin~due to 
one or another of the varieties of pyogenic diplo-, staphylo- or strepto¬ 
coccus—are mistaken for ' ulcerative cellulitis/ Such infections may 
and do not infrequently occur in the disease tinder discussion, but 
then they are secondary and not causative factors.” 

The^ most important matter discussed deals with the so-called 
" vaccin therapy ” of the disease. The vaccine used in this treatment 
m made from a surface-agar growth of several strains of the Preis 55 - 
Nocard bacillus. This growth is emulsified in salt solution and washed 
by centrifugation. The sediment^is treated with equal parts of alcohol 
and ether, or pui*e acetone, which is then evaporated. The object of this 
process apparently is to^ obtain certain quantities by weight of the 
bacteria. The stock vaccine consists of 1 per cent, of th ese dried bacteria 
m a sterile glycerinised carbolised saline solution. This is steamed for 
w imnutes and again diluted with an equal volume of the same diluting 
nuid. The author states that the doses and frequency of injection 
have been worked out by many trials and experiments, and the system 
of vaccine treatment recommended is based on the results obtained. 

[It is much to be regretted that an outline of these experiments has 
not been published as one would have then been better able to 
appreciate their value,— Ed.] 

Vaccine treatment commenced at the onset of the disease is stated 
to result usually in a cure within a month. 
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When the specific infection is quite recent and localised one 
should begin with a 1 c.c. dose increasing by 0’5 c.c, for each subsequent 
dose at seven days’ interval over a period of four weeks. When the 
disease is well-established, chronic, or recurvent one should b('gin 
with a dose of 2’0 c.c., increasing the dose by 0‘5 c.c. in the same wa.y 
until five doses have been given at weekly intervals; finally a dose 
of 5 c.c. is given after a further seven days. 

The reactions are entirely local. Thermal and general reactions are 
slight or altogether absent. The vaccine method of treatment is 
contra-indicated in cases of marked debility. In chronic cases or 
where secondary infections with staphylococci and streptococci exist 
a dose of polyvalent vaccine may be given in the intervals between 
inoculation of the vaccine prepared from the Preisz-Nocard bacillus. 
It is essential that the horse should be well exercised during the whole 
course of the treatment. The local treatment of ulcers and abscesses 
should consist of frequent irrigation with normal saline solution. 

A brief description is then given of some preliminary experiments 
with the vaccine method of treatment. In one scries designated 
“ vaccination after infection ” two horses wore inoculated under the 
skin of the fetlock with a virulent culture of the Preisz-Nocard bacillus, 
and vaccine treatment commenced on the 10th and 13th day in the 
case of each horse, respectively. The lesions which had been set up 
healed completely. No control animals were used. 

In another series headed “ vaccination before infection ” two horses 
were given injections of the vaccine and then inoculated subcutaneously 
with virulent culture. Very small abscesses resulted which healed up 
rapidly. No controls were again used. 

Between March and the end of July 1917 over 6,000 doses of vaccine 
made from the Preisz-Nocard bacillus were issued, and an 
approximately equal number of doses of the polyvalent mixed vaccine. 

A suimnary of the results of the treatment is given in the case of 
350 horses in a table and of this number 57‘6 per cent, wore discharged 
as “ cured.” It is claimed that the percentage would have been 
undoubtedly higher if a number of horses under treatment had not 
been disposed of for various other reasons. [It would have been of 
great help if the author had indicated what in his opinion is the 
average percentage of cures in untreated cases or in cases treated by 
other methods.] 

According to the author “the officers who have carried out the 
above treatment after a previous experience of surgical and antiseptic 
methods, often the most heroic, speak unhesitatingly in favom of 
vaccination.” 

[It is, of course, common knowledge that opinions thus derived 
from clinical experience are liable to grave error when not accompanied 
by statistics giving the comparative results of treatment by other 
methods. 

Although no previous work on the employment of this line of 
treatment is referred to by the author the method is not new. It was 
tried recently by Montgomery in British Bast Africa (see this Bulletin, 
Vol. 5, No. 1, p. 64) and by Truche in the case of French army 
horses (see this Bulletin, Vol. 5, No. 3, p. 187 ).—-Ed.]. 
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DISEASES DUB TO EILTBRABLE VIRUSES. 

SoHNS (J. C. F.) & SoETEBJo (Raden). Infectleuze Anaemi© fier 
Paarden* [Equine Infectious Anaemia.] — Veeaftsenijhw^ige 
Bladen v. NederDIndie. 1917. Vol. 29. No. 2. pp. 141^74 
Witli 2 tables. 

In August 1916 tlie Dutch East Indies Veterinary Laboratory was 
requested to investigate a sudden outbreak of disease among imported 
AustreJian horses. These horses showed disturbances in connection 
with the nervous and locomotor systems, especially of the hind limbs, 
which gradually progressed until the horses became useless and 
dangerous for riding. The disease was at first suspected to arise in 
connection with the central nervous system. The first animal examined 
was a 15 year old mare which was unable to lay down, often sleeping 
standing and falling down, and then unable to get up without 
assistance. At work it walked with outstretched neck and drooping 
head and when let loose in a field it circled to the left and had great 
difficulty in turning to the right. After slaughter a slight degree of 
hydrocephalus externus was discoverable but otherwise the central 
nervous system presented nothing abnormal. 

The second case was a nine year old Australian mare affected at work 
with paresis of the right hind leg while the loins and croup were more 
or less hypersensitive. At times the animal could take a few normal 
steps with the lame leg and from time to time the lameness shifted to 
the left leg. Dyspnoea set in readily after slight exertion. The 
appetite was fairly good. No abnormality in connection with the 
central nervous system was again discoverable on slaughter ; a rabbit 
injected with sub-dural fluid remained healthy. 

The third case was an Australian mare bought in for a nominal sum 
on account of ataxic movements. The animal was in very poor 
condition in spite of its good appetite; the lameness was seen to 
affect one of the hind legs and then suddenly the affected limb became 
more or less sound while lameness appeared in the opposite limb. 
The forelegs tlioi became so stiff that the animal was crippled in all 
four legs and towards the end it walked crookedly to the right or to the 
left. Finally, the mare was unable to get up without assistance, and 
after walking a few steps sweated profusely; the breathing became 
very rapid. The case was diagnosed as osteoporosis. On slaughter 
the muscles were friable and paler than normal; the kidney showed 
a few dark solid masses about the size of pigeons’ eggs. The backbone 
was broken in falling ; the bones of the I imbs were easily sawn through. 
In the femora and humeri normal yellow marrow was only found in the 
distal epiphyses; otherwise the spongiosa contained a brownish-red 
substance, while the fat in the large bone cavities was of a brownish- 
yellow colour and semi-transparent; the interior of the fat contained 
dark red centres of varying size. The compact bone had become very 
thin while the spongy bone was enlarged pointing to a process of 
rarefying ostitis. Smears from the blood showed anaemio changes; 
the bone marrow, however, showed nothing special Inoculation of 
small experimental animals and culture media gave negative results* 
The osteomyelitis, firm centres in the spleen, and degeneration of the 
skeletal muscles aroused the suspicion of infectious anaemia. 
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Ill order to confirm tlie diagnosis tlie aiitliors injected an Australian 
lioise witli 190 c.c. ol defibrinatcd blood from one of tlie above cases, 
wMle aiiotber liorso received an injection of 49 c.c. of filtrate obtaiiiccl 
by passing the defibrinated blood from another patient through a 
Cliatnberland filter. After 33 days both inoculated lioi'ses s!io\v(‘d n, 
rise ill temperature and a few days later locomotory distiirbaaicc^s in 
the forelegs. The horse inoculated with the filtrate then suddenly 
showed ])aresis in the hind legs. 

Native horses were shown to bo equally susceptible ; four of these 
animals were infected with blood from the same animals as the 
Australian horses were inoculated mth. The symj)toms were less 
apparent in the Java horses owing probably to the shortness of the 
limbs but the loss in weight Tvas very noticeable and also the inter¬ 
mittent pulse. 

The authors then enter into a detailed discussion of the history, 
distribution, etiology, probable modes of infection, pathogenesis, 
together with the syinjitomatology, morbid anatomy and diagnosis 
of the disease in the usually described so-called acute, sub-acute, 
and chronic forms. It is suggested that the name infectious osteo¬ 
myelitis ” of horses would be more appropriate lor the disease, which 
is thus defined as ‘"^an infectious disease of cquines caused by a 
filterable virus, and which develops as an acute or more or less chronic 
septicaemia, and presents a clinical picture displaying most strikingly 
a series of ill-defined lamenesses usually connected with acute or 
chronic anaemia.” 

With regard to the mode of transmission the Japanese Oommissioij. 
was led to believe that this took place principally by means of fiieSj 
although experiments in this connection proved negative. According 
to the authors horses became infected at JBuitemorg in fiy-free stables 
and thus infection could only have taken ])laee through the eating of 
straw soiled with urine. The straw was taken out in flic morning, 
dried and cleaned and taken back into the boxes at mid-day. Horses 
doing no work ■were addicted to eating their bedding consisting of rice 
straw, which is very appetising, llic autlunu admit the possibility 
of inb^ctioii by ,means of Tabanidae although 'natural infection in the 
Dutch Ka.st Indies probably occiuu (*hiefly through eating soiled straw. 
The ])resence of the infectious material in milk is also a, houit(». of 
infection in foals. 

In 1910 a fatal outbreak among foals showed peculiarltiiss which 
pointed to the acute form of the diseas(‘.. The foa ls [)resent<H! unsteafly 
gait, stupor, frequent pulse and loud heart b(*a,is, a yellowish discdiarge 
of saliva, loss of a])petite,hig]i temperature and frcHjuent <Iyspii()c‘a.; 
the urine was cloudy and contained a large (juantity of allnimiii. 
Post-mortem examination showed icterus, congestion and swelling 
of the lymphatic glands and of the spleen, haemorrhages unde? the 
renal capsule, parboiled appearance of the heart and skeletal muscles, 
and urine rich in albumin. 

With regard to the morbid anatomy of chronic cases it was found 
that in most cases at Puitenzorg the bone could be easily sawn tliroiigli 
or even cut; sometimes this applied to all the bones, sometimes only 

o the humeri and femora, and at other times to the ribs. THBiLBk 
attaches no importance to the bony changes as he found them in 
horses which had died of other diseases or were killed before death 
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as controls. The bones of all the horses snspected of being affected 
with infections anaeiiiia by the authors were examined and tlie changes 
described above in the case of the third horse exainined were found in 
all 

The authors claim that horses showing the following symptoms 
should be looked upon with suspicion, viz. {a) anaemia with Amrying 
colour conditions of one or other of the conjlinetivac, (6) falling in the 
stable and difficulty in getting up, (c) from time to time a few days 
fever lAdthout apparent cause, (rf) sivellings of the belly, sheath, or 
hind limbs in the absence of surra, (e) diminution or absence of appetite 
•without appamnt cause, (/) loss of condition in s^iite of good feeding, 
(g) slipping a great deal in the stable, (h) abnormal tiredness, 
(f) stiffness ^of movement in the form of ataxia, or lameness without 
apparent cause ; tlie shifting of the laiiiencss from one limb to another 
is very characteristic ; the best means of showing this is by loimging 
once or twice a day for lialf-an-liour, (j) arhjfflimia or rapidity of the 
pulse and heart beat; this is often observed in the stable but increases 
at exercise, with the appearance of a venous pulse. The inoculation 
of susceptible horses is the only certain means of diagnosis. One has 
to resort in practice to other less costly, but unsatisfactory, processes. 

The authors discuss the tests devised by Zschokkis and by Vimi . 
The former, who employed the so-called sinking ” test, collected blood 
in vessels which were cooled down quickly and then the percentage of 
corpuscles was calculated from the height of the column of corpuscles. 
The authors added a solution of sodium citrate to the blood instead of 
cooling it ill order to obtain the same result. The test devised by 
Finzi, consisting in the demonstration of aiitolytic substances in the 
serum of suspected horses, was found to give much better results. This 
test consists in the addition of 5 c.c. of scrum to be tested to 1 c.c. of a 
5 per cent, suspension of washed red blood corpuscles from a healthy 
horse. The appearance of haemolysis is stated to point with certainty 
to the existence of infectious anaemai. According to Fjnzi haemolysis 
can thus be produced on the 12th day after experimental infection and 
in any case after the 24th. Fixzx asserts that the corpuscles sometimes 
become agglutinated under the influence of the afiV,cted serum forming 
small clumps about the size of pins’ heads. 

The authors were unable to discover albumin in the urine ])robably 
because they had not examined a sufficiently acute ease. Tht'. regular 
weighing of the animal body in order to discover any loss in weiglit is 
also considered to be of importance. Tlu^ disease can be difTereritiated 
from a sclerostome infestation inasmueb. as no fever is observed in the 
latter disease. 

With regard to treatment the authors tried the injection of ox gall 
inasmuch as the Japanese Commission found that sodium taurocholate 
had a very toxic effect upon the virus. This, however, produced 
a marked local lesion. Experiments are being performed in connection 
with the use of sodium citrate. The serum from recovered horses is, 
of course, dangerous as it still contains virus. 

With regard to preventive treatment the authors recommend 
slaughter of all affected animals. Infected mares arc dangerous 
and their foals are probably born infected or later imbibe the virus 
with the milk. Purchased horses should be carefully examined by 
being placed on light work for a few days coupled with a test of the 
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seriiiii if possible. Australian horses are held under most suspicion 
as the disease is believed to be imported nndoiibtedly from Australia. 
South African, Tonkin, and Japanese horses arc also suspicious; Jiicliaii 
and Mongol ponies are rccoininended. The author iii conclusion iletails 
a series of preventive measures applicable to this disease. 


Nevermahn (L.), Miessner (H.) & Wetchel (A.). Studienrelse naeli 
dem Balkan. [Travel Studies in the Balkans.]—111 pp. With 
80 text figs. & 2 tables. 1917. Hannover: M. & H. Schaper. 
[Price Mark 3.50.] 

This publication consists of a description of a journey undertaken 
by the above three authors to Bulgaria and Turkey at the request 
of the German Minister of Agriculture in October 1916, with the 
object of studying the contagious diseases of animals of these countries 
and the methods there employed in dealing with them. 

A considerable number of details arc included res])ecting places of 
general interest in, and the economic aspects of, the countries visited 
from the point of view of agriculture and st-oek-broeding. As regards 
contagious diseases information was obtained on slieep pox in Bulgaria 
and rinderpest in Turke}^ Tlie.se two diseases are apjiarently respon¬ 
sible for by far the most serious epizootics among stock in these 
countries, A few remarks are given on equine piroplasmosis on the 
Macedonian front of the Bulgarian army. 

The following figures represent the live stock returns for the year 
1910 in Bulgariahorses 478,222, asses 118,188, mules 12,238, 
cattle 1,606,363, biiflalocs 412,978, sheep 8,669,260, goats 1,464,719, 
and pigs 527,311. Before the year 1880 stock breeding in this country 
was in a very neglectefl state but considerable progress has been 
made since its inde])ei:Klence. Tlie control of stock-raising is at present 
very largely in the hands of Govermneiit veterinary surgeons ; the 
two mitional studs are managed by vei/crinary surgeons. Tlie eattk^ 
are principally of the Podolian breed an<I arc used for food and draught 
purposes. Bheep-breeding is of the higlu^st importamicc mutton 
representing the dnef meat, food of tlio ])eople wlii](^ shecqmnilk aud 
cheese form a. la-rgi^. part of the human food. Ih‘g bi*ee<ling is of minor 
importance proba])ly largcdy on account of the fact itiat. i)ig food 
is not grown. The jioultry industry is very important. 

Details are given with regard to the ihilgari?ui Veterinary Hinvice, 
an organisation of recent origin, but wdiich proved its efficitmey in the 
eradication of rinderpest after its introduction info the country during 
the late Balkan wax. There is no veterinary school in the (*.ountry, 
students being trained abroad, princi])al1y in Germany and Trance. 
Further details are given with regard to the veterinary bacteriological 
institute in Sofia, which is under the direction of Dr. Angeeoff. This 
consists of a well-equipped laboratory where sera and vaccines for 
dealing with the more important animal diseases and even some 
human diseases axe manufactured. In connection with this institute 
there is a rinderpest station, situated at Burgas on the Black Sea 
coast, which was erected by Angeloee for the suppression of 
rinderpest in Bulgaria during the 19J2-1913 Balkan war. 
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Equine piroplasmosis. 

A short visit was paid to the Macedonian front to study equine 
piroplasmosis. Information was obtained that the disease occurs 
chiefly during the months June-August. In the summer of 1916 about 
200 horses belonging to the Bulgarian-German troops were affected. 
The native horses of this region are only slightly or not at all affected. 
The symptoms commence with loss of appetite, dullness and rising 
temperature, followed by a yellowish discolouration of the eyelids, and 
peteehiae on the mucous membranes of the eyes, mouth, and nostrils. 
Later^Ioss of condition and oedema set in. Piroplasms in varying 
numbers may then be discovered in the corpuscles. Some of the 
animals die, the others become chronically affected, emaciated, and 
die from exhaustion. On all animals were found ticks of the species 
Dermacenlor retimlatus. At the time of the authors’ visit no animals 
were suffering from the acute stage but several horses were seen 
which had become affected in the preceding June and had recovered ; 
no piroplasms were discoverable in the blood of these animals. The 
-weather during the preceding summer had been hot, rain falling on only 
a few days. Horses were picketed in fields; where only a small 
proportion of animals were slightly affected these fields were rather 
dry, but acute cases occurred in the wetter fields wflflch were also 
covered with shrubs. Haemoglobimiria was rarely observed. In 
the Second Bulgarian Army during the spring and summer of 19J 6 
out of 1,500 horses belonging to five mounted uni ts about 200 became 
affected with piroplasmosis, from which about 40 died. 

Sheep pox in Bulgaria, 

This disease is of very great importance on account of the relatively 
great dependence of the country on its sheep industry. (There are 
about 20 times more sheep per head of human population in Bulgaria 
than in Germany). The danger of the importation of the disease 
into Germany during the present war had also to be taken into con¬ 
sideration owing to the very close relationship existing between that 
country and the Balkan States. The disease has already appeared 
around Breslau on account of sheep imported from Macedonia and 
also in those parts of Russia occupied by German troops. The ten 
million sheep in Bulgaria are distributed mostly in flocks of from 50 to 
100 head owned by the peasants and remain at pasture the whole year. 
Material for study was easily obtained on account of the widespread 
distribution of the disease throughout the country. An account is thus 
given of two affected flocks kept at places lying a short distance from 
Sofia. In one of these places the sheep had been vaccinated and 
when examined about a fortnight later all appeared sound with the 
exception of two or three sheep, which w^ere dull and net grazing. A 
brief description is given of the symptoms exhibited by these animals 
and a Ml description of the disease in a naturally affected animal on 
the same place. A very full account is also given of two affected animals 
in a second outbreak. The descriptions are accompanied by a number 
of photographs of the lesions. The symptoms and lesions correspond 
with those given by other authors and also in text books. These are, 
briefly, slight muco-purulent discharge from the nose and eyes, papules 
and pustules from the size of a lentil up to a bean on the upper and 
lower lips together with crusts and scars as the result of the bursting 
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and liealing of these lesions. Similar eruptions could be diseoviu’cd 
on the woolly part of the skin ; the sub maxillary glands warn swolhui 
and painful ; tlic skin on the hmer surface of the Fore a.iul liiiidjiiiibs, 
around the vulva, and under the tail likewise revcvsJed eriipiiotis in 
various sta^^es occurriiya^ simultaneously. Idxe ])apules we.n^. nai and 
painful, and later forme<l cupola-shaped jnistules which burst, foriniia^ 
shallow ulcers, and these became covered afterwai'ds with a, siaibhy 
mass about the size of a shilling. No internal lesioiis were seen iit 
the very few cases examined post-inorteni by the authors, ah-luHigh 
pneumonia is very often (deserved and inflammation of ihe siilnaifxi- 
neons lymphatic glands; widespread and very minxerous lesions of 
the skill are observi'd in such cases. 

On account of the widespread charact(u* of sheep pox in Ihilgaria 
vaccination is at ])resent extensively performed although by this 
means new virus carriers are artificially produced. The number of 
sheep vaccinated yearly varies from 50d,(KH) to Dlie. lossx's 

caused by this operation reach from between 0*4 to 0*6 per cent, while, 
on the other hand, the losses caused among alTeeted flocks left uiivacv 
cinated vary from 5 to 50 per cent. As soon as an ontbi‘(xa.k is repoitnd 
the whole of the afiected flock is vaccinated fr(‘e of charge, usually 
together with all hocks in the neighbourhood. The vaccinated shec^p 
are placed under the same regulations as the alTeeted nnimaJs ami 
are held to be infective for three months, during which time ihe 
animals are strictly isolated. 

The lymph is always obtained from artifieially infected vsluH'p, and 
not from natural eases as is more usually done, inasniuch as material 
free from outside contamination can be prepajral in this wa.y. 'The 
sheep employed for lymph production is shorn over the right side 
of the chest and abdomen. The patches to be inoculated are shaved 
and swabbed with 3 ]>er cent, boric acid solution. Tbe sheep thus 
prepared is secured on a table with its right si(i<‘- facing upwards arid 
lymph from a previously infected animal is usually applied to i.welve 
different places at a distance of about two lingers lireadt-li apa.rl, 
Tlie inoculation is jierformed by means of a. sfHMiaJly cousfrnciod 
syringe which can be regulated so as to (leiiv(U‘ haif or whole drops 
of fluid. The syringe is iiitetl with a. very fim^ thin suMslh^ a,bo!if 
1 inch long wliiehis inserttHl with a sliglit turning inovemenf/ wiihin 
the skin a.1ong its whole length until its point eimuges from tln^ iummIIc* 
tract; the needle is then pidh^d liavk t.o wiihin a sliort dislance of the. 
poijit of entry and one, drop is s(|ueezed into ihe (*anaJ. If a. 
trace of this drop apfmars at the exit of tlie- needh*, [Ktt.h them llie 
cutaneous application has be<Mi corn^ctly pcirformetl. skin 

patch receives four such ueodle tracks of wJdeJi l.wo lie a,hove om^ 
another so as to form a continuous line wJiile the other two run ac‘roHs 
this path perpendicularly to its middle. 

The seat of injection shows a sliglit >swelling in from 4 to 5 ilays. 
The temperature rises on the 3rd to the 4thday aftei* injection to from 
40"^ to 41° 0. ^ Later a red raised hot painful papule iibout thc^ size*, 
of a two shilling piece appears. Lymph is usually (‘.ollcicted on tlu^ 
ninth or tenth day. The colleijti^m of maieria.1 luitea: is not 'rceom** 
niended on account of the necrosis of the overlying skin and siihBtHjuent 
infection. 

In order to secure the lymph the sheep is fixed as before and the 
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skin and swelling staved, wasted, and doucted witli boric acid solution, 
mopped witt cotton wool and dried with a sterile clott. One presses 
an area of skin between the ttuinb and forefinger so as to form 
a fold containing the papule and clain})S the base of this fold by means 
of two strong pairs of forceps. A horizontal incision is then made 
along the length of the fold and the iluid exuding from the wound 
is sucked up into a syringe fitted with a wide bored needle. A liirtiier 
quantity is obtained by deeper incision. Another incision is then 
made outside the first incision laterally under the skin. By placing 
two additional pairs of foi'ceps within the first two one can squeeze 
out the fluid still remaining in the tissues alter the incision and then 
suck it up. In order to obtain the last dro]) of lymph from the papule 
a third pair of forceps is placed between the second pair. In this way 
from 10 to 15 c.c. of lymph can be obtained from a papule, or 100 
to 150 c.c. from the twelve papules obtained on one animal. 

The lymph is then mixed with from 2 to 6 times its bulk of 3 per 
cent, boric acid solution, filtered through gauze, and distributed in 
tubes, each containing 1 c.c., which is sufficient for about 100 animals. 
The degree of dilution depends on the c|uality of the eruptions. If 
the animal presents marked eruptions and a typical rise of teinpemtiire 
together with symptoms of a severe gimeral infection, the lymph ob¬ 
tained is very virulent and is most highly diluted. On the other 
hand if the papules are feebly developed and the sheep is only aflected 
with slight general symptoms, the lymph is slightly diluted 

The inoculation of flocks is performed by means of the same kind 
of syringe as is used foj* the lymph-producing aninial but furnished with 
a very strong short needle with a lancet-shaped point. The needle 
attached to the syringe is inserted through the skin, of the car, a 
small ring situated just above the point ]>rcventing it from penetrating 
too deeply. The point is then turnecl so that the opening of the 
needle faces the cartilage of the ear and a half or one drop of lymph 
is then pressed ont of the syringe. Adnit animals are given 1 drop, 
lamhs only | drop, These quantities are vstated to be easily given 
by means of the mccliaincal arrangement fitted on to the piston of 
the syringe. On account of the deterioration of the lymph on keeping 
AmiKLom^ U8(\s only fresh or Jess than 2 to 3 weeks old lyni|)h, and 
thus only a small stock is kept in reserve. 

Rinderpest in Tn/rka/, 

The consideration of this disease as it ocenrrs in Turkey is preceded 
by a chapter in which the agriculture and veterinary service of the 
country is described at some length. Agriculture, although consti¬ 
tuting almost the solo industry, appears to be in a deplorably 
backward condition partly owing to former misgoveriiment and 
partly owing to the fatalistic temperament of the inhabitants. 
The animal jiopuktion at present is composed of 6,132,507 cattle, 
864,000 buffaloes, 1,500,000 horses, 144,000 mules, 1,370,000 asses, 
20,000,000 sheep, 17,000,000 goats, 320,000 camels, and 40,000 pigs. 
The improvement of stock by breeding hardly exists. In Anatolia 
native cattle consist of small wretched looking animals hardly more 
than 3| to 4 feet high ; draught oxen are composed of the greyish- 
white Ikdolian breed. ‘Similarly the horses mostly used consist of 
the small but very hardy and tough Anatolian horses, which are used 
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for (iraiiis^lit jaicl ])a(*-k purpose,s and n’osscd wild Aral) hlood !nr ridin^t^ 
|nirp<)sc^«. Hheop and ^out- hroodin^L’: is vary a as in l’hi!_aa,ria, 

bid< pi^ hmaiing is c^xiranudy small <>\vin.i»: ika* Moshnird ndiyious 

^listast.c". fen* pork, 

ddu'. vai-iiriiiniy sarvicn. nf tha (anuday is of vary raaaiit, origin. In 
1858 a. inilii.aay Vid-tn’ina-ry scdiool was ojianad ai i^oiisiaiilinopli^ iiiidar 
tlic* diraation of Fnaiah taaidiars. A <avil vatarinary saimol was 
opaiiad in antnundion wlilx iha, ma,<r!ca1 fac-ully nf fka Univarsily nf 
(.!nnst<aniiiH>])le in 1889 and a.fiar vaa'ions (dianyas an indapamianli 
seduad wa.s built in 1900, Khnnm y<‘ars latar this insfitudon was 
biirni dowm but owiiyu; to internal disturbanaas it has not yat htaai 
Taeonstructe<l. In 1010 owing to tlio great tiaail for vaiarinary 
surg(M)ns a two years eoursi^- was instd.ud'd for vSo~ea,l!e<l army surgeons 
■who arc appoint.cd to assist the fully trained vetaa’inary surgiHius. 
Ahdarinary teaching in the ciyil school is in ahayance during tln^ 
present wair. The. military school at tlcuiari is a modest buihling in 
which students undtu'go a. four ytnrs course whiedg until nassitly, 
was conducted in the French language. 

There are three research and serum lnstii4ites in Asiai Minor, vix., 
at Pendib, established in 1910, Eskoschir, established in 191Ih aaul in 
Aleppo (TCinoved from Ersiugian), Owstablished in 1911. Tfu^. work oi 
these Institutes consists mainly in the manufaciurt^ of rindej’pest saiamn 
Details arc given regarding the organisation of the cdvil and tlic 
Biilitary veterinary services. 

Rinderpest is always enzootic in Turkey in Asia and has always 
found easy means of transportation into Turkey in Europe. Owing 
to the very strict police measures adopted in Bulgaria the disease has 
been prevented from spreading towards the remainder of Europe. 
For a long period during the late Balkan war, liowcvcr, the eastern 
portion of Bulgaria became affected owing to the importation of the 
disease with the stock of fugitives. Considerable apprehension is 
expressed lest the disease should gain access to the territories of thc^. 
Central Powers owing to the importation of cattle used for slaugliter 
and transport by Turkish troops lighting in those countriivH. The 
danger is increased owing to the lack of knowledge of tlu' v(d(u‘ina,ry 
surgeons of those countries regarding the primary Hympt.oms ('xldbit^Hi 
in the sceiui of an outbrcatc. 

Next follows a description of the ])ath(>Iogi(*a.l institute at Pandik 
situated in Asia Alinor on tlu'. borders of tlie H<*.a of Marmora,. Ilsis 
consists of we1hecjui])])cd laboratories and buildings erected in I9I0 
at a cost of about £10,000. Accommodation is provided for a.hout 
300 serum animals. 

For virus production the above-mentioned small Ana,tolian cattle 
are used. These are infected siibcutaneously with from 5 to lOc.c. 
of fresh defibrinated blood from a sick animal: in from thriM 3 to five 
days a rise of temperature to 40° or 41° C. takes place a,iid during i-he 
following two to four days distinct clinical symptoms a-lfcctiiig in some 
cases the respiratory and in others the digestive tract appear, and also 
symptoms affecting the conjunctiva and the buccal miicouB membrane ; 
the appetite completely disappears. Very soon the temperature 
drops suddenly and death occurs wuthiix the next 34 to 48 hours. In 
order to render suitable virus the animals should show distinct clinical 
symptoms besides fever and inappetence, and such a virus is obtainable 
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as soon as diplitlieritic lesions on the imicous nienibraiies or marked 
dianiioea appear. I'lie vims animals are bled from the carotid aiteiy 
into a tlask contaiiiuu^ a certain (jiaintity of alkaline sodiufu citrate. 
The jugular vein is in ike lueantinu^ conn(a*-ied with an apparatus for 
the infusion of sterile salt solution in order to obiani a.s niu(‘li viruhuit 
blood from tlie ari.ioy a.s ])ossibh‘.. In this way from G to 8 litres of 
blood mixed witli saJt solution can be ohta,ined from a small Anatolian 
ox. TJie virus rmmiiiis iti the blood from H) to 15 days, but the blood 
is as a rule injected imimMliat-ely into the serum ajximals. 

In order to ol)ta,in sidihtumiJy Jaa*ge ([uantiticss of serum only cattle 
of the large Potlolian bnanl a,in used for serum production. A so- 
called ground immunity is produced by the subcutaneous injection 
of 1 c.c. of virulent blood on one side of the body and 50 to 80 c.c. ol 
aiitbrindcTpest serum on the other side. Hie inoculated animals 
are obsinvial during tJie following days and vshoiild serious symptoms 
arise a. furt.lier iipplica-tion of serum is made in order to avoid a. fatal 
terminat/ion. If, however, the animal only reacts slightly then a 
further subcutarKioiis injection of 20 c.c. of virus is made on the 20tlx 
day and if no appreciable reaction follows a dose of from 1 to 3 litres 
of virus is at once injected iritrra~peritonr‘,aJly. If on the other hand 
the animal j‘<n.ct.s strongly to the first injection then a dose of from 1 to 
3 litres is injected intrapcu'itoneally on the 20th day. Tlus s<u‘iim 
animals arc bled in tlie standing position and four litres of blood are 
withdrawn at rncli blood-letting. Five days later a further four litres 
of blood ivS iaJeen, auid again another live days a similar cpiantity. 
The a.nimals aj*e a.llow<Ml to rwmptund/C for ten days, and then receive a 
fresh large dose of virus intrar])eritotieahy; biceding is repiuitenl as 
befon^, coimnencing after an intmva-l of 12 days. 

On a,e.count of the fre{|ueni occurrence of jiiroplasinosisonchas to be 
careful to (mvploy animals wliose blood is free from piroplusms for vims 
produci-ion. llie blood of tlu\so anima-ls is thUvS exannued during the 
whole pcn‘iod ih<\y are under experiment and as soon as piroplasms are 
d(dect-cMl tluy a,!,‘c trcMitiMl with trypa.nbla.u. If the pi roplasms disappear 
from ihe, bloiK! up to tlu^ climax of the rinderpest infection then the 
blood is us(h 1 for ilu^ injection of tlic seruin animals; on tlie other hand, 
if the* pamisitcai rmnahi in the bloocl the animal is discarded from 
fiiri'he.r usic (hie ban thus to reckon with 31) ;per cent, piroplasm 
infection among vims amimals, wJiilst a further 20 per c(mt. of the 
vims a.iiiinals arc» of no use inasmuch as they contract too mild a disease 
for the iirodiH'thm of suitable virulent blood. The institute delivers 
about GOO lit.n‘.H of serum per month, uses up about 700 virus 
animals in the (joiirsc of a year and keeps up a stocsk of about 150 scrum 
animals. 

The method emjiloycd in Bulgaria for the production of anti- 
rinderpest serum was as follows - 

While no semm was available a ground immunity was act up by the 
inoculation of 10 to J5c.(^. of gall subcutaneously followed 10 to 16 
days later by a subcutaneous injection of from J, to 5 c.c. of virua. 
Later on this imimmiiy was set up by the injection of 10 c.c. of serum 
on the left and i c,<i, of virus on the right side of the neck. The further 
procedure (iilTered according as to whether the rapid or the slow 
method cd obtaining aeriim was employed. 
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{a) Rapid iiietliod.—(1) As soon as the animals recoxan'CHl, I to 6 
litres of virus subcutaneously, after two weeks, (2) I to 7 !itr(\s of virus 
siibcuta,iieousIy, at't.er 12 tla-ys a first l)leediiu 4 of 4 litr(‘s, affiu' a. 
furtlier live days a seccnul bleeding of -I litres, aJ'ier a, fiirtlus’ five days 
a third blue,ding of 4 litn^s, after three weeks (6) I to 7 lii-res of virus 
subciita-neously, aaid later a.fi<u“ 12 days l)leeding a,s bid'ore, 

(6) yiow ioetliod.- ^(i) Ilaff litre virus subeuia!ie()usly, aJder lO bt 
days, (2) 2 litres of vims sulxaitaneously, a.fter 10-1 j days (‘?) 2 Hires 
of virus SLibculaneoiisly, and so on until 0 lit.res had benm givean 

More recently the rapid method was used for i-ln^ most ])aat. AfUu' 
the production of a ground immunity by the injt^ctiou of lOc.c. of 
serum and 1 cm. of virus and recovery of the animal 2 to <S litres cd 
virus were injected subcutaneously. After 10 days the animaJs were, 
bled for serum. 

The authors next devote a considerable amount of spa.ee to tiui 
symjjtomatology and morbid anatomy of the cases observtHl by them 
during their visit. This devseription is accompanied by a number of 
(jLiiitc good figures. Nothing now, however, is added to what is ahr^ady 
known regarding these matters. 

In Asia Minor rinderpest is frequently complicated with piro- 
plasmosis. Animals thus affected pass a red-coloured urine and on 
post-mortem reveal marked swelling of the spleen. Piro|)Ia.sms ain 
easily discoverable on blood examination. These animals undoubtedly 
had been subject to a previous attack of piroplasmosis, the parasites 
.as is well known being capable of remaining in the body for years 
without setting u]3 apparent symptoms. 

Outbreaks of rinderpest in Turkey are dealt with in the following 
way:—As soon as the disease is reported in a locality all animals 
.showing a rise of temperature are isolated. All animals showing 
clinical symptoms such as lachrymation, lesions on the buccal mucous 
membrane, and diarrhoea are immediately slaughtered. The cattle 
.showing no fever and which arc otherwise apparently healthy arc 
■quarantined and injected with anti-rinderpest serum (ox 80, buffalo 
100® c.c, subcutaneously). From the 2nd to the 9th day tlu'. tcnqxuaturc 
is taken daily and if a temperature of over 40 (J. i.s r‘(‘gis1.(u*(‘.d on i;wo 
•occasions the animal is slaughtered. On the 15th. (ia,y tlu^ Hcriim 
injection is repeated. No further tcmpciratiuH^. rearlings are. mad,e. 
A month after the appearance of the last cas(i of riiuhirpi^st tlw^ 
quarantine restrictions are raised. 

Brogan (G-H.). Notes on Contagions Bovine Pleuro-Pieuinoiiia in 
Nortliera Rhodesia.—fet. Jl 1917. Oct. VoL 73. No. 10. 
pp, 369-371. 

This disease was introduced into Barotseland in 1915 from PortugiieHO 
West Africa where it appears to have been enzootic for sovetal yeai^s. 
From there it was brought down to several cattle districts on tlie 
railway line by traders and a number of deaths from the diHcaBO 
seems to have occurred during transport. 

The disease then spread rapidly among cattle in the areas into 
which it had been introduced, probably owing to t'he absence of a 
qualified veterinary staff. Energetic measures were, however, earned 
out as soon as possible involving quarantine of all herds in each 
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Hiispectecl area, slaughter of all affected aiiiiiials, inoculation of all 
ill-contacts and suspected in-contacts as far as the supply of virUvS 
permitted, branding of all animals so inoculated, and finally the 
establishing of a “ 1)uffer ” area in which no cattle movements of any 
kind wcin allowed for some time in order to cut the disease off from 
the remaining cattle districts. The slaughtering of affected animals 
met with considerable opposition owing to the attitude of tlic cattle 
ownms who maintained that some animals recovered and became 
inmnnie. 

idcuro-pneumonia inoculation, although nothing like so satisfactory 
as the simultaneous method in rinderpest, is considered to be in the 
writei*'s experience a beneficial measure in infected areas in those 
countries Avhore wholesale slaughter is out of the question. The 
inoculation sometimes has to be performed repeatedly in order to 
obtain a satisfactory reaction. Cxlycerinated vims was used. The 
so-caJled '^thread’’ method was found to be more convenient in 
practice than inoculation by means of a syringe. When the inoculation 
was carried out by tlie owners themselves gangrene often occurred 
owing to secondary infection and heavy mortaJity resulted. 

Tlie disease first appeared in the Kalomo district in May 1915, and 
the heaviest losses took place before the end of July. Measures to 
eradicate the disease were then undertaken with the result that the 
last case occurred on November 11th 1916, and no fuidher cases were 
reported during the following seven months; the possibility of the 
existence of a few so-called ‘‘ lungers ” is, however, borne in mind. 

A few statistics are given,—deaths from pi euro-pneumonia, total 
5G1, deaths after inoculation 044; 9,709 remained alive, apparently 
af l:er inoculation. 


MISCELLANEOUS. 

(a) Bovine ILvbmatueia. 

It AD WEN (Seymour). Bovine Hematuria.—/?. VeL Mei. Assoc. 

1917. Sept. VoL 51. (New Series VoL 4). No. 6. pp. 822-830. 

The condition described by Iladwen is defined as a disease of cattle 
which appears most fre([uently at the end of wini^cr and is c^liaracteiiscd 
by the emission of blood of vesical origin in the urine. In 1914 (.Report 
of the Veterinary Director-General of Canada) the author advanced 
the so-callcd oxalic acid theory to account for the origin of the disease 
and a furtlici* series of experiments are detailed in this paper in support 
of his contention. 

In the primary stages of the disease the animals show no apparent 
symptoms except that they urinate more frequently than normally 
and pass blood at tbo end of the act of micturition. In the kter 
stages of the disease the animals develop a depraved appetite, become 
emaciated and anaemic owing to repeated loss of blood and later affected 
wilii diarrhoea, and finally the of cachexia. It is difficult to state the 
average duration of the disease owing to the fact that the earlier 
symptoms may be overlooked, but as a rule animals do not die within 
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a year after tliey liave iii\st imimfestecl syinptoiiis wliile in mnw> r‘Ls«s 
they may live cm for 3 'Tar.s in apparcmt health except, for tlu^' 
cniissioE of bloody urine. I ii the lal.e .stn,ges of the d iHCjise compl < hik 
may arise es]>er,iall\^ due to (-he invasion of tlie hladdor a-iid kidneys 
by }>yogeiiic cocch. tdie a,verage ag(‘, a-t wliich aiiinia-ls iMMumie, affeeged 
is () yciars. The diseuat^ is a.ssociai.<Ml \vi(-h poor farm lands such as 
woodland, newly <‘le,ared huaus or farms (hat are eii-ln'r neghadiMl or 
falling out of eiiltivation. 

The nuicoiis nicinbram^s of the urituuy tiuet va-ry nia-rk(^djy in 
(lUIcrent cases. Sometimes (diey are in tlu^ form of rough raisecl red 
ridges, in others the^^ appcair nonual except for eroded bh^-eding 
patches and sub-mucons haeniorrhages. In long-sta,ruling clironic 
cases there is fibrous thickening, a tendency to proliferation and the 
formation of paf)illomatoiis outgrowtbwS. The walls of the bladder may 
thus lose all power of dilating and in such cases there is an almost 
constant dribbling of urine containing, as a rule, but litth', blood. In 
other chronic cases the bladder becomes permanently dilated owing 
to the occlusion of the urethra with blood clots. Cicatrices are raredy 
encountered, showing that as a rule there is no tendency for the 
lesions to heal. The lesions appear most active towards the end of 
the housing period, viz:., the month, of February. The other orga-ns 
of the body generally appear healthy. 

The ainoxmt of blood passed with the urine in two cases during 
24 hours was found to be 1,101 and 738 c.c. respectively, but it wa-s 
foimd that these amounts might diminish considerably from time- to 
time. Clots in the urine are common in the late stages when blood 
is present in larger quantities; in the early stages the salts in tlie urine 
are present in sufficient quantity to prevent coagulation. On Bcdimmu 
tation, as a rule, the red corpuscles have a normal appearance. 
Haemoglobinuria is sometimes seen in the advanced stages; the urine 
is generally strongly alkaline in reaction. At first the urine is nearly 
always sterile but after a time the bladder become,s contamina-ted 
especially with streptococci which have also often been foimd in tlu^ 
kidneys.' The calcium oxalai-e crystals which arc bclimoMl to pla-\' a 
very important part in the jiroduction of the lesions are. mori^, a-bimda i\l 
in the early stages of tlie disease. 

Eogeb, however, notes that the numbe.r of (uysi-a-ls is imi- a-lwa,ys 
a true indication of the amount of oxalate in the urine. 

In the early stages the circulating blood appea-rs normal bid. lai.e.r l-ln^ 
red corpuscles present the usual changes stnai in seeonda-ry a-na-eiuim 

In 1914 the author recorded experiments whiidi slu>vv<^d*(-hat oxa.lic 
acid was very toxic on drencliing but (}hat later on (.Ik^, animals Ixic^a-me 
accustomed to it. It was found that 30 grammes could be, salVly 
given daily^ if the animals were allowed an occasional resi;. Oium^hv 
was thus given 395 such doses but reniaincd in excclkmt comliiion 
and on slaughter the bladder was found to bo rough and (hick wldlc^ 
no other lesions were found in the body. Another cow was givmi 577 
daily doses (May 1914~-March 1917) and remained fit a,nd wd] for up 
to 2 years and 3 months. ^ Later despite care and extra food tlie 
animal gradually declined in conditioix and coninuniced passing re.d 
urine until she became so weak as to bo unable to get up a.iui was 
slaughtered (March 1917). On post-mortem examination tlm caixjase 
was thin and dropsical but all the organs appeared normal except 
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one kidney, wliicli was slightly cystic, and the bladder; the nnicoiis 
membrane ot the latter showed petcchiae and vegetations and a. large 
(jiiantity ot oxalates Avere found in the red urine. 

A steer was given a series of G97 doses (November i913~March 1917) 
('oiiitneiKang with sina.ll doses at the age of 2 months. The aniiiia! 
remahied in very good condition but its growth was distinctly siiiiiteti 
and lu) syinf)toms of disease became apparent after this treatment 
except that albumin and abnormal quantities oF crystals Avere pa.ssed 
in the urine. The authoi* remarks that the feeding of oxalic acid bearing 
])laiits would be the best way of re]3i‘oducing the disease but owing to 
the ililHculty of getting these in suilicient quantity commercial oxalic 
acid Avas used. 

In 1914 the author claimed to have shoAAm that passage of blood in 
the urine as in natural cases could be set up experimentally by the 
ij-ritation provoked by the repeated dailj^ injection of calcium oxalate 
crystals into the bladder. Three experiments are recorded in which 
it Avas shoAvn that injections of dilute oxalic acid solutions into the 
bladder provoked great irritation and that subsequently the urine 
was stained with blood. Calcium oxalate crystals were found in the 
bladder as soon as the acid came into contact Avith the urine and mucus. 
After a time the urine became contaminated with bacteria which no 
doubt played a part in aggravating and maintaining the lesions. Tavo 
out of the three cases developed a disease indistinguishable from 
natural cases of haematuria. 

According to the author the only objection Moussu raises to his 
theory is tliat if haematuria were set up only in consequence of animals 
eating irritant plants tlien in the majority of cases they sliould recover 
Avheii removed to healthy regions; but Moussu admits, however, that it 
is probable that the lesions once firmly established cannot be cured. 
As the result of close observation of 66 cases in Jiritish Columbia the 
author himself found that not a single case lived over five years after 
showing the initial symptoms. Remissions occurred during wJiich 
])eri<ds the animals might appear to be in perfect health but they 
always broke down again and never lasted for much more than a year. 
Jn British Columbia the disease is confined almost entirely to the 
bench lands bordering on the Pacific. OLifiLANi) noted the same thing 
in Australia mni Casio in llavArnii. Tlic author thus does not hold 
forth, any hope for treating the disease suc(j<‘,ssfully, but rccommendB 
prophylactic measures consisting in th<3 agricultural improvement of 
the pastures grazed oveir by adected animals. 

(b) RnXGUKKA.’’ 

Tabusso (M. E.). Paraplegia eMootica negl! agnelli* [Enzootic 
Paraplegia in Lambs.]—Oiinim Vet. 1917. Aug. 31. Vol 40. 
No. 16. pp. 467-472. With 1 text-fig. 

This preliminary coinmmrication issued by the Director of the 
National Institute of Agricultural Microbiology, Lima, deals with a 
disease afiecting almost exclusively lambs in tiro Andes regions of 
Peru and known locally under the name of renguera (lumbago). 
Clinically the disease is characterised by disorders of the locomotory 
system starling as a paresis and ending up with general paralysis. 
The disease appears to be of a contagious character inasmuch as in 

fC421\ 
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infected flocks from 98 to 100 per cent, of tlic newly born Ifinibs may 
become inlectcMl. The course oC tlic disease lasts on aai averaaji^. from 
] to 2 immlhs alttionjjjh in some cases, especially in very young la-iiibs, 
it may not extend beyond a fortnight; the disease always le.riniiKdes 
fatally, deatli being bronglit about not so muck l)y ihe, disease itsi'lf 
us by inanition due to the lambs'’ inability to feed 

The Peruvian fernguevd was first studied by L. MA(KjA<5N<^ in tin^, 
infected regions and his obseiwatious corresponded <v\aiciJy W’ith iluKse 
of the auithor. There arc very few accounts in veterinary litoniture of 
diseases corresponding with this atTection. An Argentines observing 
J. M. Qukvej) 0, has described a group of affections known a.s la palalefa 
and characterised essentially by cerebro-spiual disturbances, alTecting 
stock ill the southern regions of the Argentine and taking the form of 
localised outbreaks. Enzootic paraplegia of sheep was first) studied 
in 1908 by Baby, who recognised it as a new disease affecting exciu- 
sively ovines and slioiving symptoms comparable to tliose produced 
by the administration of repeated doses of a convulsant poison; he 
furtber noted that the affected animals grazed over low and raarsliy 
pastures and got better when transported to liigli and dry localities. 
Ligniebes (1900) denies its contagious nature as no specific micro¬ 
organism was discoverable. Sivoba (1911) attributed the disease to 
the toxic effects of the Preisz-Nocard bacillus. 

The Argentine fataleta (or tembhdera^ veHigo^ chucho) first nianiCcsted. 
itself in Patagonia in 1907 and attacked horses, cattle, and young 
lambs, the symptoms in these various species of animals being simllsir 
in each case, but sheep were most often attacked. On ludng iirge.d to 
run the animals began to tremble in the hind legs as if suflering from 
paraplegia and before long fell to the ground as if their tendo Achilles 
had been cut, thus assuming a dog-sitting position; death was due 
to inanition and the disease was seen especially towards the eiul of 
the summer and during the autumn. No lesions were discovered in 
connection with the nervous system or other tissues and <‘ausal 
organisms could not be demonstrated. Quevedo believcMl that the 
disease might be due to tlic ingestion of various Griuuiria(‘,cae and 
Leguminosae such as eoimn grass, which is only eaten fluring pcauKls 
of great drought. Itefercncc is made to other aaifhors who ha,ve studied 
the disease in other parts of the Argentine. Some of tlu^se- aBcrihtHl 
the disease to a fungus found on a certain sj)ecieH of grasses. IhdV.reiU'e 
is also made to a paralysis of sheep occurring in HoufJi, y\friea, witicli 
is believed to be tick transmitted. The aaitiior mentions the. fa.(t that 
S. H. Gaigek had been set to work on the (lis(‘aHe in irrfectHtd (sentms 
at the time of his writing [see fallowing extract |. 

In Peru the disease is at present confined to a few provinces in tlic 
Department of Junin, forming a tableland situated at an elevation 
of from 4,000 to 4,500 metres above sea level in the Cordigli era 
of the Andes and just below the ice line. The climate is cold, 
varying from - 6*^ C. to +15® 0. and has only two clearly deliiied 
seasons, viz., one termed winter with a relatively high temperature 
but with heavy rains and daily storms (October-March) and the very 
cold summer with hard nocturnal frosts (April-September), The wiiolo 
zone consists of natural pasturage with a predominance of Qmmiimcoa^e 
and is rich in water Which comes from the snowclad regions above. 
The subsoil is very rich in minerak The pasture is grazed over 
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exclusively by sheep and a few llamas. Each ranch contains on an 
average from 20,000 to 40,000 sheep distributed over vast stretches 
of land ill groups of several hundred animals living entirely in the 
open air. In the case of a fresh outbreak in a flock there is always a 
history of its having been contracted from a neighbouring infected flock; 
the infected region becomes more extensive every year and at present 
covers a surface of several thousand square kilometres. The author 
then gives statistics dealing with the extremely high mortality and 
serious economic losses caused by the disease in large flocks. 

The disease appears to have first appeared in Peru about 1911 as no 
history of a similar disease can be traced to have existed before that 
time. The disease cannot be of a digestive or mineral origin as the 
pastures have remained in the same condition in these districts for 
centuries. There appeaxs to be good reason to believe that the disease 
was most probably imported from the Argentine, inasmuch as shortly 
before it was first reported a few sheep were introduced for the first 
time for cross-breeding purposes from Patagonia and other neighbour¬ 
ing provinces into the ranches in which the original outbreaks occurred. 
As stated above, a disease which is probably exactly similar has been 
studied in the Argentine since 1908. In 1910 there was a large 
impoifation of Argentine cattle, horses, sheep, etc., into Peru and 
these introduced into the country, among other diseases, foot-and- 
mouth disease. 

Animals attached .—According to shepherds cases of renguera are 
said to have been observed amongst the llamas and sheep dogs in the 
affected regions but the author doubts the accuracy of these state¬ 
ments. The regions affected communicate with a rich cattle breeding 
region known as the sierra lower down at a height of 3,000 to 3,500 
metres and in one ranch situated on the border line a fatal disease 
corresponding with that seen in lambs was observed affecting three 
calves. The disease affects sheep of every breed and condition to the 
same extent but shows a marked predilection as regards age ; lambs 
up to 6 to 8 months old are most susceptible, especially when they are 
from 2 to 4 months old, but yearlings are also attacked to a less 
extent. Adults very rarely become affected. 

The disease is most prevalent during the rainy season (the local 
winter), that is, during the period in which lambing mostly takes place, 
fldie number of affected animals increases considerably after cold and 
damp nights. 

The following were the more important symptoms observed by the 
author in the course of a study of naturally occurring outbreaks and a 
few cases in the laboratory. In typical cases the disease assumes a 
sub-acute character with an average duration of from 1 to 2 months. 
In some outbreaks, however, the acute form predominates affecting 
more than 90 per cent, of susceptible animals, producing a mortality 
of about 100 per cent., and completing its course within a month. 
Rarely, cases of a chronic character are seen, terminating fatally after 
a long period, while in some instances such as with cases transported 
into a suitable climate and properly nourished, gradual improvement 
in the symptoms may be seen. 

The disease appears to manifest itself suddenly without preliminary 
symptoms and affects primarily the hind limbs. No cases in which 
the fore limbs were first affected have been seen. Neither at the 
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beginning nor during the. later course of tlio disease docs the aiTeetod 
animal show noteworthy general sjnuptoms. 'Fhe disoas(' thus begin.''. 
,’ith lack of co-ordination of the hind qna,rtc)'.s, and dragging of the hoofs 
•dth consequent lesions on the coronets, 'riie animal nmniins at llu' 
jnd of the flock and aa.sumes a charactorisbie ])(»stur(‘. with Ihe legs 
apart. Later paresis acts in and when the animal i.s urged to niov(' iiie 
ahected legs give way and it falls on its hind qiaiiiers or on its sidt*; 
with .some cll'ort the animal soon resumes its stmiding position, but. 
again falls as before when it attempi.s to utovsi and a.fter a, number of 
falls rests stretched out on the ground with its hind quarters coiuploti'ly 
immobile. Next the animal falls so freqircntly that ])araplegia sots in 
definitiyely and then death from inanition invariably ensues owing 
to the inability of the lamb to graze or follow its mother. In a.cute 
ca.ses the inco-ordination, paresis, and paralysis are nianifested in th(‘ 
fore limbs also and in such acutely affected cases giddineH.s and 
trembling are often observed either generalised all over the body or 
confined to the head. No specific lesions are seen on po.st-mortem 
examination. The carcase shows signs of inanition and the muscles 
of the aflected quarters are atrophied. Nalced-cyc examination of the 
nervous system showed nothing abnormal excejrt slight congestion of 
the meninges; in very severe cases congestion of the spinal cord 
especially the lumbar portion can be observed. The lumbar plexus 
shows no lesion. 

The experimental studies made by the author gave no indication 
as to the etiology of the disease. Examination for causa! orguiiisms 
either directly or by attempted artificial transmission of the disease 
always gave negative results. Microscopic examination of the blood 
in a great number of cases revealed no micro-organisms except a few 
diplococci in two or three cases. Moreover, it is highly improbable 
that a protozoan blood parasite can be connected with the disease, 
inasmuch as it only attacks lambs in a cold region where the ecto¬ 
parasites which usually transmit organisms of that kind are comijletely 
absent. Mehpliagns oris is the only widely dilTused spt'cies. 
Examination of the cerebro-spinal fluid gave similar resultM wliilt^ Mn^ 
smears from the other organs and tissues gave (‘.onsliantlv ne<'a,tiv(i 
results. 

_ A few cases we.re kept under observation fit fhe, laJ)oraf.(try will) a. 
view to making cultural oxainination.s. IMood (iultiiires from I.7 cases 
examined after natural death remained si.erile or d,('.v(dop(^d growl,lis 
of the common pixtrefactive orga.nisniK. in throe (tas<sH l.he. c.iilturc.s 
from the cerebro-spinal fluid and from the, blood rewaih-d a (iivuti- 
positive diplococcus. A largo numlxir of haemo-cuHures were tuiuh' 
from 14 cases studied over a period of two months during tin; courses 
of the disease. Blood from the jugular vein was thus incubfit(id imdm’ 
aerobic and anaerobic conditions. I’en per o(mt. of thi-m he,came 
accidentally contaminated ; 50 per cent, were sterile, the ,r(wt, that; is 
to say, 40 per cent, revealed a coccus generally in the form of diplococci 
and Gram-positive. This organism grows readily, even under anat'.robio 
conditions, on the ordinary culture media and rajndly produciw a 
uniform thin silky-looking film with no special odour.' The author 
does not believe that thi,s organism is raspoiisihle for the onset of the 
disease inasmuch as (1) inoculation into common laboratory animals 
and healthy lambs failed to reveal any pathogenicity, (2) control 
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experiments showed that an organism identical in appearance could be 
isolated from healthy lambs living in regions not aliected with rengmra, 
and these lambs, in which the organism was discoverable, remained 
healthy for a long period afterwards at the laboratory. 

Ill six eases of tlie disease examined immediately after death the 
blood of four gave cultures of the diplococcus and two remained 
sterile, while similar results were obtained on sowing out the cerebro¬ 
spinal fluid. Inoculation of media with the pulp of the enlarged 
lymphatic glands always gave negative results. 

According to the author repeated attempts at transmitting the 
disease artificially in various ways gave constantly negative results. 
The author tlien briefly summarises some of his experiments dealing 
with the attempted transmission of the disease by cohabitation and 
inoculation of material suspected to be virulent. In the cohabitation 
exp(‘]'iraents in addition to healthy iambs pregnant ewes were placed 
Avith the afiected animals in order to determine whether the infection 
takes ])lace during focta! life. In two experiments transmission by 
means of ccto-parasites was attempted by placing sheep keds, 
gatliered from afiected lambs, on healthy lambs. 

In Jiis conclusions the author states that this paraplegia of lambs 
reminds one very strongly of infantile paralysis in its endemic form 
nml suggests the probability of its being caused by an ultravLsible 
Adriis. The only proptiylactic measures at present possible are 
isidation of infected flocks, immediate slaughter of all afiected animals, 
mid a change of pasture from low marshy districts to higher, dry 
ri'gioiis. 


Gaioer (S. H.). Rengiiera: A Paralytic Sheep Disease in Peru.— 
JL Comjh Path. & Themp, 1917. Sept. Tol. 30. Pt. 3. 
pp. 18r)‘-209. With 4 text figvS. 

ddiis paper (*<)nta,ins an uct‘ount of the work done by Gaiger during 
ii visit lo IV,ru in t!m latter half of 1910 with ifie object of investigating 
the discnise already <iiseusse(l in the ])receding extract. The work 
was conducted on beludf of a number of slun^p farmers wlio were suflcr- 
iiig vei’v considerable economic losses owing to th(‘, large mentality 
amongst their lamlis each y(iar. ddie hiboratory materinJ necuissary 
was taken out from Kngland. Gaiger first gives a good description 
of the peculiar hxjal g(H>graphic an<l (dimatic conditions prevailing in 
Peru together with tlu’! sheep-farming customs. The native sluiep, 
which are of a. very poor ty])e, are now being improved by crossing, 
mostly with tin's Romney Mursli breed. The small hdjoratory was 
(itt.ed up on a kirgo sheep farm- .4i()csaico Parrn, owned by a, Jlritish 
company. This Ihrni was situated at an altitude of 14,0(id feet and 
lay on rolling grass country, the Home Parni being situated in a valley 
on the banks of a small stream. 

A brief description is given of the history of tlie disease. The word 
foif/ffera is said i/O be ])ro'ba,bly derived from the Spanish word nnw/TO 
meaning‘Anjixred in the back,” aiul Gaiger remarks that there is a 
complete absence of any reliable infortnation about the origin and 
Hpread of the disease, and does not discuss the probable source of its 
introduction. Owing to the confusion iax the chkssificatioii of sheep 



274 Miscellaneom, [Dec. 30^ 1917 

diseases tlie word rer^nem lias come to be used in tlie case of nearly 
every sick lamb and tbe losses attributed to it are said to have been 
grossly exaggerated, although at the same time the disea.se itself 
undoubtedly causes very considerable losses. 

The disease had been known at Atocsaico for six yiwirs. At first 
the cases were few in number but they became doubled each successive 
year until in^1915 they amounted to about 7l)0 out of 5,090 lambs 
born. On neighbouring farms the losses were very much greatcn and 
also increasing every year in impoitance, one farmer stating ifuit he 
had lost every lamb in 1915 from the disease. The disease was 
probably first noticed in Peru about 15 years ago. It is stated to 
occur only in sheep but it was also reported to affect young llamas ; 



^ Pig. 3, 

These hoggets were being driven to the right. wJun pliofograpInsL lii 
falling thoy*^ncarly always swing lialf round and fall facing opposlln 
direction to that in which they were walking. Oin^ is K('eii witfi its hind 
quarters collapsing. 

cattle and horses arc not susceptible. SynpitoniH emninencai in buub.s 
from the age of about 14 days and fresh cases ke<‘p on (x^eurring ui> 
to the age of 5 to 6 months. The (lescrijition of the symptoms is 
similar to that given by Ti\B[JSSO. A not lujcommon symptom in 
bad cases in lambs is slight up and down, trembling of iJie lu^ad aiirl 
more rarely this symptom extends to the whole body, which shivt^rs 
as though from cold ; a peculiar symptom in tliese casrvs is a- frcxiuent 
grinding of the teeth, making a noise which cun bo Inward 10 or 20 
yards away. Clinically, rengucra is a disease of i,lK5 nervous systmii 
and resembles an intoxication by some poison working on tliati H 3 mt.enL 
In 3915 the author believes that a mortality of H or 9 per cent, on 
Atocsaico Farm was caused by the disease, but, owing to tlie inclusion 

^ [Keproduced by permission from the Jownd of Oomfamtm ikilMef/f 
md TMfwpeutics.] 
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of a number of other diseases tinder the same name the losses were 
estimated by the farmers to be much higher. Gaiger, also, notes 
that it is doubtful whether renguera of itself would account for many 
deaths; the cause of death in most cases is inanition produced by 
the inability to obtain nourishment on account of the paralytic symp¬ 
toms, In 1916 the mortality was high owing to the prolonged dry 
season and the lanihs were born long before the grass began to grow. 
It is denied that the mortality is increased by cold and damp for, in 
1916, it was exceptionally dry and fe^iguera commenced sooner and in 
younger lambs than ever before. 

Owing to the very rapid onset of putrefaction after death it was 
decided to attach no importance to post-mortem examinations of 
animals which had died a natural death ; even in apparently healthy 
lambs Gaiger showed that there may bean invasion, especially with the 
Bacillus coU, from the bowmls. The lesions discoverable in the more 
severe cases in young lambs are said to be as follows: (1) increase 
in the peritoneal, pericardial, and pleural fluids, these being frequently 
slightly tinged with haemoglobin; (2) a da,rker colour of the liver in 
most cases ; (3) slight, but never marked, increase in the colouring of 
the meninges of the brain and spinal cord; (4) occasional catarrhal 
condition of the small intestine in lambs; and (5) a not infrequent 
])atchy endocarditis. 

The disease is compared with other impoitaiit noii-inoculable 
sheep diseases whose etiology is imlaiown, viz., louping-ill, scrapie or 
lumbar prurigo, and swingback in the British Jsles, and palaleta in 
Patagonia.. Neitlier scrapie nor iouping-ill exist in Porn hut both 
renguera and l()U])ing-ill probably exist in Patagonia and are confused 
together under the name of pataleta. The clinical symptoms of 
renguera in its most chronic form are indistinguishable from those of 
swingback in England, and it may b<i more than a coincidence that 
renguera has appearc^l in a part of the world where considerable 
numbers of Romney Muirsh sheep have been imported. It is possible 
to produc.e symptoms similurr to those of renguera by injuring the spinal 
(a)rd with a fine syringe ncexllc at the seat of lumbar puncture but 
these symfjtoms only last for a short while. The absence of ticks 
rtuuoved one factor which would ha,vc had to ho stiulicd as a possible 
(‘a-use, knowing what one does of the action of Ixodes fdlosm in Capo 
(Colony and Dernmeeniof venuslus in British Columbia in producing 
paralysis in sheep. 

No organisms were discoverable in Bmoars from the blood or a.uy 
of the other tissues or fluids of the body by direct microscopic 
examina-tiori. 

The following were the gross parasites found commonly affecting 
sheep and lambs 

(1) Fasciola hepalica, very common in the liver of practically every 
sheep examined. They were to be found in lambs from about two 
months old. 

(2) DicJi/ocanlus fdaria, Wa,s very common but never in very great 
mimbcrs. It was also common in the hoggets and found in lambs 
over two mouths old. 

(3) Trkltoceplialus qffinis. Is pcrliaps the commonest parasite with 
wliich sheep are affected, and is present in greater numbers than any 
other worm. Pound in lambs from about 3 weeks old. 
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(4) Oesopliagoslommu mimium. Was frequently fouiul but usually 
ill very siuall numbers. 

(5) Momeza exfwma. Was sometimes present in adult sheep. 

(6) CysiicercuH ienmcolMs. Was very frecpiciitly present in iiit' 
Mesentery of lioggi'.ts and adults. 

(7) Ilaemonckys eonU)rtus\ Was sometimes seen but rarely ])r6seni, 
in numbers over six or eight in one animal. 

None of the above parasites could be blamed for producing su(*k 
symptoms as those of rongwra ; they were to be found equally luimer- 
ous in fenguent aninmls ancl apparently healthy animals. Also, 
neither chemical poisons nor poisonous pknts could be blamed and 
no protoisoan infection was discoverable. 

The author then gives details of a number of experiments (tarried, 
out with a view to attempting to transmit tie disease artificiail\\ 
Inoculation experiments with brain, blood, cerebro-spinal fluid, 
peritonea] fluid, and pericardial fluid al! failed to set up any symptoms 
and feeding experiments likevdsc remained uegafive. '' Inoculation 
and feeding exj)eriments having failed to transmit the disease it seemed 
imnecessary in the absence of ticks to resort to cohabitation experi¬ 
ments to see if the disease could be transmitted in this v'a,y.'’ 

Gaiger then details a large number of cuIturaJ ex])e]iments which 
demonstrated the almost constant association of a mi(‘rococ(‘us with 
the disease. These irere performed with groat care and umlm' difll- 
culties owing to the low boiling point of water at ilio liigli altitude 
of the sheep farm. The technique adopted in obtaining c.ercbrcH 
spinal fluid is described. Amongst the cases in the sietfa the. eocims 
was thus found by cultural experiments to be juesent in the ])tu’it{)nea] 
fluid in 30 out of 43, pleural fluid in 4 out of 14, pericardial 
fluid in 5 out of 14, liver in 11 out of 30, gall bladder in i case out 
of 1, blood in 5 out of 25, central nervous sysbun in 10 out of 38, and 
brain in 1 out of 5 cases iti which it was examined, 1310 coccus is 
stated to have also been found in cases subseipieufiy ('xamined l)y 
Tabusso in his laboratoiy at the hgrieuituraf (bilege in Iflma, Inomi- 
latioii experiments with tliis coivos ivere made ijilo tin lambs and 
two rabiats iutniperitoneally, iutrampimdly, ly inj(vti(m inbi tli<‘ 
nasal cavities, or: ly fending, witJi negative' n\sult'S. 

An wns made to (lad iJie co<*c!(is in young hcaflhy lamlis 

on Ato(*saico. wetu <xu!uim*d and the (mk*cus was foiUHl in two 

in the ])eritoneal Oiiid and in one' of these two it. was also presmd. in 
the blood. In the otfrer thu'c healthy laml)s tJa* coetais di<l not grow 
from any of the 'fluids cu' tissues of the liiody but in one (^a.S(^ BttrUhfs 
coK grew from ilie pcritoimal iluid 

Large doses of culture of the coccus failed io hcI up t-he disejuse 
and so the author made an attempt to find out whetlua’ tlic symp¬ 
toms might not be caused by tJie manufacture of a. toxin, Pei'itoneal 
fluid from a renguera case was pipetted off into a culture tube and 
incubated for seven days ; 1 e.c. of this fluid inoculated iiit-'m-spinally 
into a lamb produced no apparent ilbefleet. 

The role of this coccus in the evolution of the disease cannot f)e 
determined until one is able to transmit tlm <Iisc'.ase cxperimonially 
from infected to healthy animals. The serum of infexded aniiriu-ls 
show^cd no agglutinative properties for an emulsion of the (nwmus. 
With regard to the cultiiral characters of this coccus tlie author found 
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that it was sometimes difficult to obtain a first growth from the body 
fliiicls. A visible gro^vtll was often only obtained after incubation 
at body temperature for several days. Egg medium was sometimes 
successfiil ill obtaining a primary growth wtien other media failed. 
Siib“Cultio*cs grew readily on all ordinary media. There was no 
growth on gelatin at 20° 6. ; in broth the organism produced a. turbi¬ 
dity which then settled as a distinct deposit to the bottom of the 
tube. On agar the growth was a clear shining semi-transparent 
film without colour. On solid media the first growths from the body 
were sometimes isolated colonies of which there might be five or six 
scattered over the surface, but more freqiientl}^ the growth originated 
in the water of condensation in the bottom of the tube. The coccus 
prefers a medium slightly alkaline and will not grow on an acid medium, 
it is preferably an aerobe but grows fairly well under anaerobic condi¬ 
tions. It produces acid and does not ferment glucose or lactose. 

Tile pa])et concludes with a discussion of the measures that can be 
adopted to eradicate the disease. Curative measures hold out little 
])romise of success. In judging the efficiency of preventive measures 
care must be taken to avoid falling into ei'ror as very little has ever 
been done on the sheep fa,rm in the way of Iceeping proper statistics. 
The a,iithoi‘’s view is that the rise and fall of the disease is solely due 
to the age of the lambs and tliat tlic wet or diy seasons do not exert 
any distinctive iniluence (‘xceyit as regards their exceptional severity. 
Exjierimeiits in altering the breeding season are about to be made 
on Atocsaico to see whether the losses from frosts and starvation 
will be reduced liy having I he lambs born in April instead of September 
and it will be instructive to learn wlietlier renguem occurs when the 
April lambs aito a week old or not. Also, experiments are to be made 
to siiow the eflect of breeding from some of tlie least affected or 
'' recovered ’’ hoggets and the number of cases which occur among 
thc^ resulting lambs. Further experinumts are to be made to deter¬ 
mine tlie pnnamtive value of inoculation of a serum inmiiine against 
the coccus into young lambs. All lambs are to ho destroyed and 
buried as socm as t hey be(*nme infectiak On one farm it was believed 
ihak feuding with a. mixture of salt aud sulphur ])roduced beneficial 
results. 

(c) Equine Tnuumonia. 

WATK’iNS-PiTCHiumi) (H.). All Enquiry into the Horse Disease known 
as Septic or Contagious Pneumonia.- ^Vet. JL 1917. Oct. Vol 7Jl 
No. 10. pp. ;M5“"3(52. With 6 text figs. 

Although the disease alK)vc referred to is by no means what is 
conunonly regarded as a tropical disease, it is felt that the subject is 
of such world-wide veterinary importance and has in the past presented 
one of the most difficult ta-sks confronting the investigator into the 
nature of animal diseaseB that a brief extract and review of this 
attempt to solve the problem would not be out of place in this 
BnlkUn. 

The work undertaken by Watkins-lfitchford was apparently 
performoil by direcition of the administrative authorities of the Jlritish 
Army Veterinary Service and the clinical material necessary for the 
study wa.H afforded by the Bwaythliiig Remount Depot and Veterinary 
Hospital. The investigation covered a period of eight months, a 




278 


Miscellaneous. 


[Dec. 3(\ 1917. 


considerable part of the time being taken up with other duties. It 
seems xnifortiniate that research work on a disease which lias caused 
very considerable economic losses among British Ariny horses should 
be allottexl so siiiall an amount of trained personnel and time. 

At the commencement ol the xeporb the writer apologises lo^r 
attempting to construct a “theory upon hazardously meagre data A 
but then lays down a seri<^s of elaborate hypotheses and conclusions 
in fifty'two numbered paragraphs, at the end of which (para,. 52) he 
“ again regrets the hasty and immature nature of the workd’ 

Ko reference is made to the work of former iiivcistigators on the 
subject and in reality although the author confesses (para. 45) that 
he has no adequate works of reference at hand ” the style of writing 
and nature of the argument put forth would strike even the most 
casual reader with the fact that the large amount of work already 
done on this difficult question has either been insufficiently consulted 
or not j'cad at all. 

In a brief report furnished in Beptember 1915 the author staled 
that no evidence Avas then forthcoming as to the directly iiifc('(-ious 
nature of the disease from horse to horse, and the report further aimed 
at demonstrating the existence of a lengthy and indefinhe period of 
incubation or latency existing between infection and olivious lung 
involvement.” 

The same opinion is held in the present n^port, as can seen from 
the following two paragraphs :— 

7. ‘"The name, of ‘Specific’ or ‘Contagious’ Pne.ninoiiia, hot.h of wMeh 
terms are frequently app]i<‘d to 11u‘. <lis<‘asc, appear to the writ><n‘ as 
misnomers, and there also seems evidence leading Lo the conclusion that 
the term ‘Septic’ is equally inapt as a dcscriptioiroi* the disease if uscal in 
a specific sense. 

8. “ Eecent observations, indeed, suggest the classification of’ tlio 
disease as one of an idiopathic ratlicr than a specilic nai,ure, or, pmdiaps, 
a standing midway bct\v(‘(ui the trvo categories, being diu^ 1,0 tlu^ agency 
of an organism occasionally present in, but nou-pathog’oiiio to, th^^ normal 
horse, and assuming a imihogeaic ])has(‘. und(u* coiulitions of loweriul 
Aitaiity in the host which harbours it.” 

Again in para. 29 a brief summary is given of tlu^ theori(‘.s a.dvauccd 
in the foregoing pa ragra-phs : - 

“ (a) Tiuygreat ma,jority of case.s of ‘ spiM*.ihc ’ piimunonia, a,r(^ pixnaMled 
by an involvfummti of tin*, uasail, m<unbra,uo e-onstiluting' the c.ondilion 
known as ‘ cata,rrh,’ 

“ (b) Such ani,ccc<lent cou<Utioii of catarrii is iiidue.eai by depietiiig 
physical conditions ajul not by (Unad. transhuMHua^ of iiibudlon from 
horse to Jiorscu 

“ (c) Throughout the clinical course of such case.H a s|Hau{ic orga-nism 
is present ^uobably iu all, but certainly in the ma,jon(y of iimtiauces, Imi'li 
in the circulating blood ami iu tissues aftm* death.' 

“ (d) The blood of animals sullering or iXHiovenul from either of 
these Aiseases acquire^,s a spc’cific prope.rtry capabb^ of clumping or 
agglutinating strongly the bacillus in (]U(‘,stfiom 

“ The concluBioh drawn is that an essential coimc<it,iou exists hed,Ave.en 
the ordinary catarrhal and pneumonic attack and the organism Avhich 
later although usually non-pathogenic to tlio normal liorsc, is <*.apa,hl<\ 
iu circumstances of lowered vitality, of establishing a ]mtlH)g<mi<*. aciroii 
ultimately loading to grave tissue involvement. . . 

The organism referred to above and styletl the bacillus “ x is 
stated to resemble closely B. mhtill% an iirganism wliicjh is UHually 
regarded as being nou-pathogenic. The author, howtwer, claims tluit 
there are certain points of difleronce in morphology and culture ” 
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between these two organisms and details regarding the biological 
characters of the incriminated organism are promised in a later report. 
This organism was found in pure culture in 57 per cent, of cases in 
the circulation of the living animal when suffering from catarrh” 

. , . in the spoiing condition as well as in the resting stage.” 

[No sigD o£ sporulation is visible in the organisms depicted in photo¬ 
micrograph 1 and stated to be in the sporing condition— Ed.] The 
organism was also generally found in pure culture in the pleural 
membrane and sublying exudate on the surface of the lung in cases 
which had apparently not reached the so-called septic stage. Even 
in the advanced septic stage the bacillus, which appears to be the 
primary causal organism, can be isolated without difficulty owing to 
its great resistance to a degree of temperature which kills the other 
organisms.” 

This same organism is present occasionally in the circulating blood 
of horses not the subject of any catarrhal condition and apparently 
in normal health,” but it is believed that the normal circulating blood 
does not harbour it indefinitely and that its presence in such cases 
must be looked upon as a pathogenic ])heiiomeiion; animals liarboiiring 
this organism arc regarded as disease carriers. 

The orgixnism ])resentcd a striking peculiarity in that it could only be 
isolat(3d in culture when horse fiesJi or serum, instead of the usual beef 
proditcts, was umd in the preparation of media. 

The pi’cscnce of agglutinins in the blood of the horse suffering 
from, or recovered from, catarrh is clemoustrablo to a marked degree ” 
and the agglutinative principle is absent from young eqiiines or only 
present to a modified degree.” [We wonder wliat the significance of 
a modified degree of agglutinative ])L‘inci]>le can be.—^E d.] ‘'That 
this agglutitiative power is not entirely dependent on previous 
catandial attack, however, would seem probable from the agglutination 
of the normal ox aaid sheep, wliich although not higli, is distinctly 
present. Such differences between the horse and the ox would appear 
likedy to be duo to the presences in the tissues of the former of some 
subst»ance of a bio-chemical nature, ])eriuittmg the more vigorous 
dcveJopnKuit of the organism in question,” (A very comf)rchensive 
although extremely vague statement. — Ed.J 

In giving a brief sketch of what he considers the, pathologicjai and 
clinical picture of the disease tlie author stat/c^s rnter alia (pani,. 41) 
“ congiistion of the lung tissue . . * ivS ahteiKhu! with embolism 

and (occlusion, fuid by the lodgment of the organism in the ultimate 
air pa,ssag(^s where the optinum (iouditions of warmth., stillness, and tin 
adecjuato supply of oxygen ensures its vigorous proliferation. . . 
However, earlier on (para, »b5), in discussing the pathology of the so- 
called “ septic ” comlition he states that this ap|)ears always to be of 
the nature of a secondary invasion due to “ a septic environmemt such 
as most stabled horses are liable to. Recognition of this fa.ct obviously 
furnishes the mtionale imdcrlying open air treatment of pneumonia 
whore an increased opportunity for oxygrmation aanl freedom from 
septic environment often prevents the. grave condition which ensues 
in cases where the tissue of the lung becomes septic.” [ Oxygtmation 
is thus both a markedly delctoreous and a bonehcial process in that|it 
on the one hand Btinuilates the growth of the alleged causal organism 
and on the other Iiand inhibits a “ septic ” condition*~ED.J 
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The author deals finally with the transmission of the disca^ac and 
Ms experience leads him to state that transference by coiitact, Ixdh 
of pneiinioiiia and the ordinary form of catarih, appe^a-rs to laii. 
Moreover, the lighter class of horse ])()ssc.ss(‘s a. coiisidi‘ra,hle dc'grc'c 
of immunity as coiiiparcd with th<‘. heavy draught typed' 

[In this coiiiiection more es])ecialiy it is uuforiiiiuitc that the, 
protocols of the experiments do not accompany the ie,xt inusiiuich 
as they were omitted by the Editor of the journal in which thc» 
rejiort is published as they were too voluminous for reprodiictioiu 
Tliey would in reality liave been of fundanieiital value in judging 
the merits of the work. It is obvious that the author attempted 
to carry out his experiments in about the worst possible circum¬ 
stances, The animals which jjassed throiigli liis hands nccessa.ril}' 
possessed no history regarding previous.infection and no knowiedgi^ 
could possibly have been obtained Teg<a,rdiiig iheir previous hislory 
freedom hum infection or infeedvo environineiir., Sai.ishutmy 
work could only have been done if such knowhalgn^, had b(Mm <)l)iniuai)!e 
and proper facilities for isolation and careful obstn'valioii had beeai 
furnished on a scale far more extensive than is obtainable at an 
ordinary laboratory.—En. ] 


EEPOETy. 


Gold Coast. Report of the Accra Laboratory for the Year 1916. 
J. W. Scott MAOJUrg Pathologist. 115 pp. London: 
L J. & A. GhiirchilL (pp. 23-28.) 

Examinations of Various Animals. 

The routine blood examinations of the animals hrongbi to llu‘ 
s1au^>‘hier-lionsos was <liseoutiruuul in 1910, owinjjc to tin*, redud-iou of ihe^ 
StJitr o<u*aKione<l hy the continuation of th(^ war. No r<Htnnis tlicrefon^ 
b(‘en niadi*- of the parasitic, infections occurring in ih(‘ miimais sIangidi(*nMl 
at A<anni; but as this subjeudr was thoronghly investignicd in HMA (.he 
omission wits a. welcome oms, Ix'caust^ (he time tisatbvoiihl ha.v<* bemi 
spent- over (lu‘ <»\a-miuatjonK was able, in <l<^vo^e(l to other vvorL. 

Va/rious iintmails, hovv<‘.vtn', bav<‘. been (xa-mined at tJu‘ lahoraitnpv 
during tln^- year, namely, 14 ;mti4op(\ 9 bats, 19 biixls, li! (‘ats, 5 <’alt-le, 
J(i dogs, 2 iish, 1 frog, 4 goats, 1 Imre, 2 Imhi hogs, US iiorses johI mules, 
4 iiyaenaSy 1 h'sadi, I liTsard, 3 pigs, ;»(> rads, 2 .sh(a»p, lit snails, d sna-lu^s, 
II toads, and 2 wart-hogs: 17.4 animals in alb No paraHih'.s found 
in, the blo(ai of ilu^> baits, cats, lish, frogs, goats^ Jiare, hmlgcdiogs , hya.(ma.H, 
Iceoli, iizurd, pigs, sli<‘.ep, anil wart-hogs. 

A largo lumiher of intestinal worms and other |)arasitet4 weri^ eolhxdieai 
from these animals, but these are noti referred to Ixdow, as no ad.ie.mpti 
has yet been made to identify them. A considerable, number of oilier 
animals were also examined for intestinal spirochaid-e.s. 

Antelope. 

’'‘The 14 antelope examined were five duiker, three liaitcbeesie-s, two 
oribi, one rocdbuck, two roan, and one waier-buck. Eleven of tJie 
speoimena •were blood fdans sent by Dr. J. J. Simpson from Yapi, and om* 
a blood film sent by Br. Allan from Gambaga. Jhirttsit-cu wore found in 
three, namely, a harteboeste, an oribi, and a reedbuck, all from Dr. Hiinpsom 

“ In the blood of the hartcbecstc {BuhuUn mapr) a few small piroplasms 
w^ere found which exactly resembled the organisms so coinmon in cattle 



281 


VoL 5. No. 4.] Report?, 

ill West Africa and wliicli are ,G;eiierally known as Theileria miikms. Only 
ring forms were found. In tlie blood of the oribi an exactly similar infection 
was found. No KochN ^ blue bodies ’ were seen in either aniinaL 

An apparently similar parasite was found by Todd and Wolbacli in a 
roan antelope in the Gambia C of Med. Cescarch,’^ l912,_Voi. 20, p. 195)^ 
and the name Theileria liippotragi was j)roposed for this species. The 
organisms found in the blood of the hariebeoste and oribi referred to 
above (li<l not <liiTcr in any particular from those commonly seen in cattle 
in the Gold Coast, and as'they may havc‘, been the same parasite it seems 
unnecessary to distinguish them by special names. 

A few trypanosomes were found in the blood of the reedfoiick. These 
were polymoipliio organisms, and may have been either T. pecaudi, the 
common cattle species, or T. gatahiense, the human parasite. No forms 
wore found with xiostcriorly placed nuclei, but this does not really assist 
in the identification, as such forms, which occur in T. peeaudi but not in 
T. gamhiense, are very rarely found except after inoculations into the small 
iaboratoiy animals, such as rats or guinea-pigs. 

Birds. 

“ The 19 birds examined included four swallows, two pigeons, one 
guinea-fowl, nine domestic fowls, one sparrow, and two other small birds. 
The only infections found were in tlic sparrow and the domestic fowls. 

The single sparrow examined was found to bo heavily infected with 
an endoglobular parasite, probably Haemoproteus daniletvsM. 

“ Spirbohaetes, S, marekouxiy wore found’ in the blood of seven out of 
the nine domestic fowls sent for examination. 


Cattle. 

«e ^ yotj interesting piroplasm was found in blood films from a cow sent 
to the laboratory by Dr. E. W. Graham from Tamale, but as this parasite 
is still under invesligation an account of it will have to be deferred. 

Dogs, 

Two of the dogs examined were infected with Bahesia emiis, and one 
of them, a rough-haired terrier, was kept under observation for some 
w(ieks and was treatcul wiih tTy])anblau with good results. This dog when 
first s(H‘.n was completely paralysed in its hind logs. Under treatmeni. this 
gradually passed off, but it r<3mained well markc^d long after all parasites 
had disappeared from the blood. 

“ Polylnorpliic trypanosomes were found in one dog. The animal was 
said to 'b(^ v(*.ry lethargic and always sleeping, he appeared to be unable 
to recognise familiar voicos, he had to be move.d forcibly from place to 
placid, and wluui rouscHl ho stood with his legs vviddy R(\parated. The 
^>araHile-a were probably T. peemidl, bni; as no posterior nucle.ar forms were 
found, and in the absence of inoculation exporinuMits, it is possible that 
they may have been T, gambieme, 

‘'Sheathless fiia»Tial embryos wore found in one dog, 

“Ten dogs wore disseetbd during the year. OmGanimal, whicdi had 
been found in a moribund condition, had an iniussusception of the Hinal! 
intestine. The invaginated fiart of the gut was ’ gangroiiouR, and 
Immediately below the site of the intusBusoeption Uiere were innuimuable 
small tapeworms. In anoiher dog, which had been shot because it appeared 
to be in great pain, the axipendix was found to be twisted like a corkscrew 
and inilamed. 

Ankylostomiasis of Dogs. 

“ In 1915 Yorke and Blacklock recorded the occurrence of Amylostoma 
eminum and A, eeylamcmn in dogs at Freetown, Biema Leone, an infection 
which they found to be present'’in all tho seven animals they examined 

Annals of Trop. Mod. and Parasitol.,’ VoL 9. p. 425). This observallon, 
interesting enough in itself as it is, has a special bearing on human 
X)athology, because one of the parasites, A. ceylammm>, has boon found in 
other parts of tho world (India, Biam) in the intestine of man. 

“The ten dogs dissected at Accra in 1916 were therefore examined 
carefully for ankylostom.es, and four of them wore found to be infected. 
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In each case the si)ecics found was A. cpylaniemn, Tlie tlo^vs at Accra, 
appeared therefore to bo less commonly infected with aiikyiosiomos than 
thosc^ at Prcotowri, and in the ten individuals examined J, was 

not identified. 

^ Leiper C dl. It. Army Me.d. dorps,’ Vol. 21, p. 5(510 has su,o‘,i»t‘sUH! that 
Yorkoaiiul Blackloek wor(‘. mistaken in their identification of .t. cc///aafcf»% 
and i.hat they wairc nally d(a]in<jf wifli IIn<‘inaria ntmocephahk a siniila.r 
ankylostoTOc^ often found in association wiili d. canin'mi. The. biicca,! 
cavity of IfnmnaHa ntenoeephala is furnislunl with eui.tini»‘ ]>lat(^s Init no 
tecdh, and th<^ dorsal ray ends in three deep diptations, so that, a confusion 
boiTveen the two parasites would appear to almost iinpossibhi;, a.ud the 
figures vvliicli illustrate the paper by Yorko and Illacklock siiom to justify 
their identification. 

Tho^ speciinens of J,. ceylanicmn collected at itccra conformed to the 
description of Yorke and Blacklock and of La.nc C'lnd. Jour. Med. 
Eesearchf Vol. 4, p. 74), wMch referred to parasites from Sierra ijcone 
and India respectively. I have been permitted by Professor Stephens to 
examine some examples of A. ceylanimm sent from'India by Ma-jor (J!a.,yion 
Lane, and have found that they closely resembled those brought from 
Accra, but appeared to have a narrower dorsal ray. The dorsal Ta.ys, 
however, torminai.ed in three digitations, and not in two, as iiguri‘.d by 
Leiper. 

“ In the small number of dogs disseci/Od at Accra, J. eanimmi was not 
found. Some ankylostomes collected from dogs <at Lagos and sent to 
Professor Stephens in 1913 were identified as d. and rcixaitly 

on re-examining these materials no specimens of A. eeylmiicum were 
found. ^ It would be interesting to ascertain by further dissections if 
d. canifium occurs at Accra and A. ccylanieum at Lagos. 

One of the dogs found to harbour A. ceyhmimm had been kept at' the 
laboratory since it was a puppy—that is, for about a yi^ar. On 21st 
January he was noticed to bo getting veiy thin and hdhargic, and his 
blood was therefore examined, but no parasites could be found and no 
auto-agglutination of the red corpuscles such as occurs in trypanosomiasis. 
It was noted on this occasion that no eosinoplnlo lencocyti^s wercj seen* 
On 1st February he was again examined, as h(‘ was getting worse and was 
very ana.emic. No blood parasites were found. From this time the dog 
rapidly wasted, and died on Ot.h February. Blood i,akcn just before 
death show^ed no parasites, no (iosinophilo leucocytes were seen, and a 
diii’erontial knicoeyto count (500) gave the following result 

Polymoi 7 )honuclears. 84*2 pm* cent. 

Mononuclear cells . 15*0 „ „ 

Eosinophil(‘S .. .. .. ., 0*0 „ 

Basophiles ,. ,, .. .. 0*2 1, ]] 

“ On dissection the tissuiis wore found to v(‘,ry pah’s, iml?<,'!aiing an 
advanced condition of anaemia, but no gross lesions wen’i fournl. Both 
the liver and spleen were enlarged, but smears siiowe.d tio para.si{.<*.H. Thtvi^ 
tapeworms, one and a large number of ankylosiomcH w<n’(^ foiincl 

in the intestine. 

This ease would seem io x)rovc that aiikylosiomiasiH may be a smioiiB 
disease m dogs, although no doubt, as in man, tlu^ parasitc*.s may 
sometimes be present without prodmdng appreciable sympt.omH of illness. 

^ As has already been stated, A, eeylanimm has not yet hmn found as 
a human parasite at Accra, but very few examinations*have as yet been 
made, and the question requires further investigation. 


Horses and Mules. 

« Trypanosomes were found in two of the horses examined, namely, 
T, in one and 2^. congoUme in the other. Neither of the Infections 
occurred at Accra, the blood Mm from the first having been sent to the 

-^Uan, and that from the second from 

Accra by Dr. Ingram in December was infected 
•witb a polymorpluo trypanosome, probably T. peemM. 
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Rats. 

Most of tlie rats oxainiiied (32) were Black Rats raMus) sent 

to the laboratory by the Moclioal OlUcer of Ilealili but in addition oin^- 
Poiidio<l Rat {Chlceiomy^^ gmnhianm) was examimd and tlireo held ra-t.s 
wbh white beilk^s and reddish sides of an undeterinined sx)ecies. All the 
aiiinulls were captured ai, Accra. 

“ (Irahanudla bodies were found in (devcn of the Black Rats , the Jh)iiche(I 
Rah and two of tlic fl<dd rats. A Bass culi/nre was made with tlicj heart 
!)lood of one Black Rat showin.i»: tliosc bodies. No increase in the mouber 
of hodii^-s wa.s observedj l)iit after 24 hours in some of ihe cells they we.re 
seen to b(^ ccdlected at one sid(u The bodies were still recogiiisa])le on the 
four 1,1) day, -wlien ilic experiment Avas discoutinixod. 

Trypanosoma leivisl was found in six of the Black Rats, and the 
liiroplasm, A. decumanl, in four Black Rats and two held rats. 

“ A mite disease to which the experimental white rats were subject is 
des<‘ rihed elsewhere. 

Snakes. 

HaomogrCjO'arines wer(‘. found in the blood of two of the fi-vo snakes 
examimul, and Dr. Ingram found a Eaemaey^iklnm in another specimen, 

“ in a<ldition to ihese specimens some very interesting materials have 
been received from Dr. J. E. L. Johnston (Northern Nigeria) and Dr. Corson 
(Lorha), which unfortunately it havS not yet been possible to study. The 
inate-rials consisted of blood hi ms from snakes showing inclusions iu the 
red corpuscles similar to those which occur in toads, hgures of which were 
giv(u^ in the Laboratory Reixort for 1914 (Plate I, hgs. 60-02) These 
l>odies are without doii]E)t the same as the ‘ unidentified Parasite ’ found 
by Dutton, Todd, and Tobey C Annals of Trop, Med. & Parasitol.,’ Yol. 1, 
1907, p. 2S7) in a puif-adder caught in the Gambia and in frogs and toads 
caught in either the Gambia or the Congo, and the same as those found by 
Trauma in toads from Portuguese Guinea, which lie has described under 
the name Toddla huffonis R ArcMv. do Inst, Baoter. Camara FestaiiaJ 
ni, Paso, n, p. 229)*, 

'M)r. Johnston’s materials also showed a pigmented intra-corpuscular 
parasite of considerable interest, and a trypanosome. 

Toads. 

E!(‘ven specimens of the common toad {Bnfo regularis) wore examined, 
ail in Janimry, but no new parasites were found. Eight of the toads 
harboured the usual large haemogregarinc, and four T, rolahriumi a single 
examination only being made in each case. Three of the animals showed 
the inclusions referred' to above as Toddla huffonis,’*^ 

Assam, Report of the Civil Veterinary Bepartment for the Year 1916- 

1917. [Hareis (W.)j—19 pp. ^fcap. With 8 tables. 1917. 

Shillong: Assam Secretariat Printing OfiGLce. 

A considerable ])art of this report is taken u]) with details regarding 
general administration and veterinary instruction of Govemjucut 
stipemiiaricB at the College. 

Ihc number of deaths from contagious diseases reported in the 
various Provinces during the year 1916-1917 was as follows 

Equines—glanders 2, anthrax 42, surra 26, dourinc nil, other 
contagious diseases 192. Bovines—^I'inderpest 20,817, foot-and-mouth 
disease 5,737, haemorrhagic septicaemia 4,245, blackquarter 241, 
anthrax 1,839, other contagious diseases 12,073. Other animals-— 
rinderpest 498, foot-and-mouth disease 617, haemorrhagic septicaemia 
459, blackquarter 61, anthrax 76, distemper 160, rabies 49, other 
contagious diseases 798. 

During' the year preventive inoculations by the serum alone ” 
method were carried out against rinderpest, anthrax, and haemorrhagic 
septicaemia. The number of inoculations compared with those of the 
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preceding year shows a decrease wliich is due ])}irt!y to the siiuiller 
iiumher of emthreaks reported and to tJie reduction in the iiiiiidKO* of 
veterinary assistants. 

^ ^ Kinderpest-- Inoculation was carried out in MhS oiU.breahs in H) 
divisions. In these outbreaJes 0,()33 animals di(Ml Indore inoculation; 
29,980 auiinuLs were inoculated, of which 571 auitnais (HihI afOn* 
inoculation. 

Anthrax.—67 outbreaks of suspected ani.hra,x W(‘re reporied and 
the disease was dclinitely diagnosed by microscopic exasnination 
in 59 outbreaks. Inoculation was carried out in 17 outl)reaks; 
in these outbreaks 471 auinials died before inocukition aaid 3,811 
animals were inoculated, of which 6 died subsecpiently of the dis(XiS(\ 

Haemorrhagic Septicaemia. — Specimens were received from 26 
suspected outbreaks and the diagnosis was continued by inicros(a)pic 
examination in 16 of these. Inoculation was imdertaJcen iu 1‘) out¬ 
breaks; in these outbreaks 80 animals died before inoculation and 
2,216 animals were inoculated, of which I subsequently died. 

Dr. Macalistee, Imperial Pathologist, Muktesar, visited iJie country 
during the year for the purpose of investigating a disease in liorsc^s 
known as kmnri This disease attacks and renders useless a coiisidcraide 
number of valuable houses every year and is found in every district. 
A number of horses were provided for purposes of inv(^stigati()n : 
Maoaltsteb’s report has not been published. The numerous tables 
contain a mass of statistics regarding the prevalence of contagious 
diseases in the various Provinces and the administration of the Civil 
Veterinary Department. 

Bihae and Oeissa, Annua! Report of the Civil Veterinary Department 
for the Year 1916-1917. [Quinlan (D.), Superintendent.] — 
pp. 3-8. Patna: Superintendent Government Printing. Bihar 
and Orissa. 

In this report Quinlan gives an account of a vety considiouble 
amount of field work performed by a native suborditKite, V(deriu;uy 
staff under his active supervision. ' This work was carihul out uiHlcr 
considerable difliculties owing to ilie grcxit shortage of a-ssistanfs and 
the opjKwitiou of the nabive <‘nttlc owners to iuoc-ula;! ion aaid su|i|>lyi}ig 
information with regard to outbreaks of dis(‘.as(‘. iu tlHUi' hiads. 'The 
subordinate stall of the Civil^ Veterinary Depaalvuicnt a,t the of 
the year consisted of seven inspectors and 70 vdKU’inary assisiiaaiis, 
but it is hoped that a sulfichait number of assistants tuay be foj'il'scmui ug 
when the students from Bihar- and Orissa admitted ^into tlu^ lUaigal 
Veterinary College have completed their training. Urn number of 
animals treated at veterinary hospitals was 28,180, as agaiiust 26,215 
in the previous year; the number treated by itimu-a/nt vctKU-iuaiy 
assistants was 55,311 as against 54,904 the* previous year. I'he 
following is briefly an account of the diseases reported in the 
Province:—*• 

Equines.—Two outbreaks of glanders occurred, one at Ha 74 iribagh 
involving 19 cases and another at Angul, Orissa, in which 2 caHi 3 s were 
definitely diagnosed. Fifteen deaths from surra were rcq)orted from 
Singhbhum. Ho details are available regarding othm contagious 
diseases which caused mortality. 
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Boviiies.-- As ill provioius years rindeipest and liaeiiiorrlaagic 
septicaemia wore the eliief causes of cattle mortality. The former was 
Tespioiisible for ]1)J It and the Iatt(T for 5,5Sf out, of tlic 26A07 deaths 
from contagions diseasi^s of all kinds repoHod during the year. 
Kiii(!erp(\si {ippi';u‘<Hl in most of the dislri(‘.is of the Province, the 
iiiimher of outilireaks reported being 1,829, of which about half were 
attended by veteri!ia.ry assista.nts. 896 outbr(*aks of ha-cni(>iTlia,gic 
scpihaietnia (iiiusing 5,581- deaths out of animals attacked, were 
brought to the notice cd’ the stadT; again only about half of these 
ootbn^aks could be atiemled to. 

Foot-aiKl-mouth disease was ros|)onsible for 1,74S outbreaks, the 
number of animaJs adTected Ixdng 39,740, out of which only 838 were 
rcpoitcd to have di(‘(l. This disease is regarded as unimportant as it 
does not of itself usually cause very great moitality unless complications 
set in, 

Blackquarter oc(airted in G districts and affected 166 cattle in 
12 outbreaks ; therc^ were 1(54 deaths. 128 deaths from anthrax out 
of 14i animals jittacked w^'ere reported from 9 districts. 205 deaths 
from otlier contagious diseases are reported but no details are available 
as to the. cause. 

Details are given wiidi regard to the inoculation work carried out. 
The scliemc for inc^cula-ting cattle through the agency of a special staff 
of locally trained inoculators, which was introduced as an experiment 
in 1913, was in force throughout the year in the Eanchi district and, 
though the number of inoculations for both haemorrhagic septicaemia 
and rindejpest shows a falling olf in some parts of the district, a 
consideiu4)lo measure of success was obtained where the missionaries 
took an active interest in the work of the inoculators. The following 
table summarises the residts of preventive inoculation during the year. 


Name of 
dlBcase. 

Method of 
inoculation. 

Number of 
outbreaks 
in which 
inoculation 
imdor- 
taken. 

Number of 
animals 
which died 
nmnooulaiod 
in course of 
outbreaks. 

Number of 
animals 
inoculated. 

Number of 
inoculated 
animals 
wliioh died 
of the 
disease. 

Eiiidtapest . 

8erum alone 

636 

6,689 

66,423 

288 

Ilaemorrhagie 

(a) 8onun 

141 

B23 

16,521 

61 

sepiioaeii.ua. 

(h) Vaccine 

38 

149 

4.205 

13 

Anthrax 

Bernin 

1 13 

42 

1,759 

2 

Biaok(|tmrtor. 

Vaccine 

2 

1 

210 

Nil 


In addition 8,982 animals wore inoculated against rinderpest and 
20,688 against haemorrhagic septicaemia under the Kanchi inoculation 
scheme. 

Bbitish East Atoioa. Department of Agriculture* Annual Report 
of the Veterinary Department for the Year ending 31st March 
1916. [Stobdy (R. J.), Chief Veterinary Officer.]—pp* 62-7L 
Nairobi and Mombasa: Printed at The Leader.’" 

This report of the Chief Veterinary Officer first gives details 
regarding thp constitution and duties of the staff of the Veterinary 
(0421) B 
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Department during tlie year 3 915-191G. The remainder of the report 
'Contains a mass of experience which cannot be extractcjd with justice 
and is reprinted as follows : ™ 

“ Disease of Cattle .—East Coast Eever,--Er<‘sb onthreaks of East Coast 
Eerer have occurred on several farms on Uasiti Gislni A 

Vetciiiiary survey was oamod out there, au July and Au.u'iikIu 1915, and 
it was found that, owinix to the shorfcaa:<' of iinniune transport oxen ea.iwed 
by the Military rccpiireineuts 3lavill^»; (lemaudcM i.he pin*e4i{iw(‘ of tliis typo 
of animal, it was impossible to enforce strict <piara.nlinc'* inea-sun^s as it 
was necessary, to avoid grave hardship, to maintain transpoi't in the 
district. There are a good iimnber of dipping iaiiks already <u'eci.ecl on 
the Plateau, and more are being built, so that it is hope.d t!ia.{ it will soon 
foe x3ossible for all animals on the PJale.au to be r(‘gularly dipp(‘.(L 

Since the War began, there is evidence tliat East (Joast Ee.ver has 
spread in the settled areas, and in many cas(\s ibis <ain otdy be. atirihuUnl 
to the. illicit movernent of cattle from infected uat.iv(‘. !\‘serves, such 
movement having been stimulated by the shortage of work OTveis <xius(h 1 
by the Wai'. 

"“As a result of the heavy mortality ixurndi^l amongs(. i‘,a.ltle, drawn 
from native reserves, collected at various military supply ee.tdres, it is 
evident that in tire so-called hifected resmauvs IIhu'o imisl. l)e ia.rg(‘. arcxis 
where tlio disease is non-existeut. This only <uu}diasizes llie. iwmaMly for 
erecting dipping tanks in these reserves, to ehe(d\ tins spread of tlie disense, 
and to safeguard the clean herds. 

“ During the year Government dipping tanks hav(i Ihhui <‘,ompletiMl at 
Nairobi, and atTtiimuriiti, and a tank has been (^rcclied by tlui Military 
Authorities at Port 'Tornan, Several private di])ping tanks have also bcjcii 
erected, and some 80 are now in xiso in the Protectorate. 

** It has been noticed on several farms where ‘ redleggod ’ ticks are 
prevalent, that those situated inside the ears frerpiendy survive an 
immersion in the dipping fluid, and the attoniion of stock owners is 
drawn to the necessity for frequently dressing the inside of the ears of 
cattle infested with tlieso ticks with a mixturebf lard and Stockholm tar, 
in order to get rid of them. 

Whon dipping operations are commenced on heavily infected farms 
in this country it has been found that a considerabio mortality occurs 
amongst suscex^tiblc stock during the first year. This experience is similar 
to what has been found to occur in Bhodesia, and dilfors from that of 
stock owners in South Africa. 

“ The number of cattle, the property of Settlers, admit.ted to the East 
Coast Fevor TcBiing Area at Kainil.i during the year was 587. The mimber 
of deaths was 24. 

“Seventeen adult oxen drawn from th<3 CJn-Hin (UhIui Masai Ih^serve 
were tested during thi^ year, and all of them proved to bc^ r(*slHiarii to Iho 
diseaso. 

“The following extract from the Govcniimuit AnalysPs ivport Is of 
oonsidorable interest- 

“During the year 1915, the number of samplea of cattle dip analysed 
and reported upon was 050 against 480 in 1014. The results show no 
improvement upon those of the previous year as will bo se<m freun the 
following table. 


Percentage Error. 

Percentage 

of hSamploB. 


1914. 

1915. 

0—10 

61*4 

54*5 

11—20 . 

20'6 

25*7 

21—20 . 

0*2 

1 10*3 

31—-40 .. »« . * 

4*0 

3'8 

41—50 

D5 

2*6 

Greater than 50. 

3*3 

3*1 

SujffiLciently correct 

6D4 

54*5 

Dangerously incorrect *. 

18*0 

* im 
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It was aBiicipated tljai;, witli mon'^ cxporieiKie, the di|) owners would 
improve upon tlnor record of 1014 in tlio niatt.or of maiiiUwnin^]^ their dips 
approxiinai-c^ly (iori’cct, hat it is a]>pare>nt from tlio above comparison 
that ill reality tlie,r<^ has hecai a sH^-lit falling ol’f in the skill dis^dayed. 
Probably the'fact that many of (1 h^ Settlers have left ihoir farms in order 
to do Militaiy wnwioe is <|iiit(^. suHiekmt explaaiatiou and^ from this point 
of view, it is sattsfa<*.tory iliai- the results arc bo near to those of the 
prewioiis yiMir. 

“ The analytie-ai ea)ni,rol of nnmerons caiile dips in the country has 
not yet tc^soIvcmI itself into a sysi-cm. it has boon left to the discretion 
of tJ\o owiHu*, how freqmildly h(^ sliall have an analysis made, so that 
it has happened thati whonjas some owners have only once or twice 
sabmithHi sjunp]<‘-s for analysis others again have sent in tip to 32 samples 
in tlio ye.ar. 

It'sullknhmtly appears from tlio preceding classification of samples 
according to the magnilnde of their error in strength that considerable 
iinprovcMueidi should be made in the direction of rhaintaining dips in a 
state of etfichmey. It, is very obvious, from a consideration of the record 
of indiviilnal dips, that the owners are frequently working in the dark as 
to the ca]meftiy of th(^ dip ami hence cannot make necessary corrections 
whim tlx<\y have boon informed of their error. The consequence of this 
is that th(7' immediately send a fresh samijle in order to ascertain how 
far tlioir attempt at correction has succeeded. 

Idle analysis of arsenical dips costs time and money, and this method 
of obtaining analysis after every correction, instead of relying upon 
e.xact <>'.aIcniations of volume of the dip and accurate measurement of 
the material added, is taking a grossly unfair advantage of the privilege 
of free anal,ysis which has so far been aiforded the dip owners. It has 
been conciusivoly proved that this method of correction by trial, instead 
of by calculation, is not only expensive to the State, but is also 
unsiicciiBsful. 

Steps are being taken to encourage the dip owner to acquire an 
Intimate knowledge of the capacity of his dip, and to take a lively interest 
in the acimrate measurement of all intentional and accidental additions 
and subl/i’actions, and to discourage him from attemptimg to place upon 
the Ktate the burden of maintaining his dip efficient. 

jVl)t»eniion in previous reports has been drawn to the changes in 
c.ompoftilion which dips undergo, particularly to the processes of 
oxidaliou and reduction. 

Thtwc iqipcMir to have been about 76 dips under observation during 
the yi'an ”-ilie exact number is doubtful as samples from the same dip are 
BOinotimcB seni over dilTorent signatures and the tracing of these is dilficult 
—and in 47 of thoBc the- oxidation has not been very great, the quantity 
of arsenate formed not having at any time exceeded 25 per cent, of the 
amount of arsenite proBimt. Xn 18 dips the arsenate reached a maximum 
exceeding 25 per cent, but not exceeding 50 per cent, of the arsonito, and 
in all dips a maximum of arsenate exceeding 50 per cent, was reached* 
In one ease oxidation proceeded so far that there was actually at one 
period over 2^ times as much arsenate as arsenite present. The cycle 
of oxidation and reduction was in one case completed twice in the year, 
in two eascB it took approximately nine months; several eases indicated 
a complete cycle in about 12 months, while in many cases the course of 
the changes was irregular, and the oxidation did not steadily proceed to a 
maximum followed by a continuous reduction. 

It has occurred in many cases that a dip has been kept in use long 
after it has become filthy and thick with dung and mud. There are not 
lacking indications that these dirty dips are inefficient, even when the 
analyOT indicates a satisfactory arsenic content. 

‘‘ It is highly probable that compounds of iron with arsenic are formed 
which have practically no toxic properties. Perhaps further experience 
will enable a more definite statement to be made as bo the amount of mud, 
ete #9 which may be tolerated. Several cases of error in sampling have 
occurred—tins which have been used for measuring out Coopers dipping 
Fluid have been immediately afterwards used to take a sample from the 
dip ; bottles with a ^quantity of rinsing water left in have been filled up 
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with the sample^ etc. Cases have occuiTod wlicre tlie results ol’ aiuiljsis 
have given great siiiprise to tlio dip owners, and explaiiaiioiis lijive. bewi 
demaiidod of tlie Analyst, hi these cases tlio usual sou!‘<*eH oi’ tutor in 
sam])liiig have been pointed out, and Itu^- owner luis sonadinu^s riuuKuniKiMl 
one or oilier as the proliable (‘'xplanation, in oIIhu’ cases no evplaiiahon 
lias been foiiiicomhig excepting that som(>i stuions iinscaiJeailatiou lia,s 
]k30ii inatlo in making up the, dip. 

Jlindeipest." -Outbreaks of this disease, oe.c.urred during ttie ,Yea,r in 
the settled areas of iaonbwa, Molo, Londiaui, Njoro, Na, Kuril, Na^ivaslut, 
Ketloug, JMgoiig, JMairobi, Idiika and Macliakos. In suppn'ssing Oiese 
outbroaks tlio dou1>io inoculation uiothod was nseti a.t Molo, Naiirobi, 
TMka. and iVLatdiakos, The other oul,breaks wtnx^ dcailt. with by i-he 
inoculation of serum only, ddie niortaliiy from doubl(>. inoc.ulat'iou has 
proved to be as small as in previous years and ther*e. is no d<mbt itiat this 
is the best method for dealing with the disease in this country, owing to 
the^ constant danger of the disease being reintroduced from infected 
native reserves, or through the migration ol‘ infected wild game. 

“ In September, 1915, the Veterinary Pathologist/ repoiied that 
instances had come under his notice which went to proven tliat the double 
inoexilatiou of calves under six months old did not always result in the 
production of_a permanent immunity to llimliupesl/. A circular letter 
was therefore issued to all Veterinary Ollicers informing them that calves 
■which arc double inoculated for rind<irpesi when under the ago of six 
months should not bo considered immune and consequently should not 
he branded A M (this brand signifying active imnniuily). At a. later 
period when such calves are over six months old they should bc^ a«gain 
double inoculated and branded as immune. 

^‘A fresh outbreak of Rinderpest occurred amongst the cat-tie of the 
Samhuru tribe, Northern Frontier Disfcrick A temporary (|uaraniine 
station was therefore formed at ArchoPs Post and all trade cai.ikj, 
awaiting release there, were injected with scrum and passed on to 
Rumuriiti Quarantine Station where they wore again serumed before 
being passed on to the settled areas. 

“At the Port Teman Quarantine Station 1,307 Militaiy cattle and 
2,328 cattle, the property of settlors and traders, were double inoculated 
during the year. 

“ The Laboratory issued the following quanratios of serum during the 


year:— 

To Military Authorities, East Africa .. .. 42,352 

?? ,» Uganda .. .. 10,080 

Veterinary Dcpart/inent, E.A. Protcctoraio .. 34,810 

Uganda .. .. 25,032 

bottlers and Tradm-s .. .. ,, ., 3,500 

Co vornmoni of Nigeria .. .. .. 10,080 

Total 125,854 

“ Anthrax.—Several cases of this disca8(^ occuirod at Fort Tinium 


Quarantine Station amongst- <*,att.le undergoing quarantine afhn* tioublo 
mooulatxon for Bimio:p . T infection in numy cases apfKMired to 
take tdace at/the site of o n a.’ion and in some cases infected animals 
lived for 20 days ^after, developing symptoms. Them is strong ovidonoo 
to show that animals may la*/ infected with the baeillus of Anthrax 
without elinioal symptoms of the disease being apparent, and it lia,B been 
demonstrated, that wliile ihjs bacillus may ho innocuous or atj Iimst 
non-fatal to a number of indigenous animals, the same baciilns may 
prove highly fatal to others. 

“ It is by this factor that wo might assume Anthrax is carded from 
animal to animal in the process of double inoculation for Einderpest* 
Many no doubt will miss infection, others though infected do not sicken, 
while others, again, contract Anthrax and die. Cases of anthrax also 
occurred amongst transport cattle working on the Mumias-Kisumu Boad, 
and in the Nairobi and Kyambu I )istrict8. As this disease is communicable 
to man and proves Irequently fatal, animals intended for human 
carefully inspected and temperatured before 
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lifuiropnriimouiai.—"A iV-w ojist‘s of PhairopiKmoionia caiiio iiiicler 
TiotiiH‘ a/i!ioii'^ iln*. si ode o<mtlsoaiie(l Trom (Jk*. "riirkhiiiia,. Tim procaiii.ious 
iiilvcai ]H'o.voiji(Ml a.ninials from ixMiio* inovtai fo llm soiik^.d anaiiH. 

“ W'iili ro,i»‘5U‘<i fo I ho. (|uaniuiiiio jircai for Miis in i,ho Masai 

ik^sorvo ovta‘,y possible |>rooa,un(MJ is boin^L*’ lakoti io provent- IJio S|>n\*id 
of Uio. disosiso. from ibis a.roa., but, owimj; <-o l.iio, biri»(^ pnroliaiS(\s of slaii.i»‘liioT 
0 X 011 ■whir.li a.ro. Ixhirti,’ mado, from {.ho i\Ia,sa.i for Alilil-aiy purposes i4o 
owners of IJio inf<‘<d.e.d luu’ds ma.,y bt^ l.tmipbul to oViMh‘. cpiaraiiUae 
rosiric-tioiis Uiiul so-ll iufocto.d auimaJs i.o the Military. 

dbiberculosis. ™No cas(‘,s of TulioreulosLs have*, lu'en roporied tliis 
yoa<r. ^ , 

'M IoniaiulOtis Ahoii.ion of (Jal.iie.—Tlu.s distuxso has come, midor notice 
on alow farms in Molo, Nairobi, Naivasha ami MacIiakoKS Districts, bat 
ii, is <d' such a<n insidions nature and usually pursues such a mild course 
ill native, cal tic tluii ii is h!^i*’!i]y prolta.bk^ (hat ii will be, found to be miielbi 
iiioi(‘, •wid(‘spr(uwl than is at |)rt‘,sent sus]uu*,ted. The disease spreads from 
farm io farm ihroiti^'h infetded catihi chann:inji: hands and i,oo often 
iinscru]Hilons fa-rnuus <‘,om‘eaJ tlu^ fact lliat their fiords arc infected to 
enabh'. (hem to dispost^ of tlHur s(.ock. On the otluir hand, owinp; t.o the 
mild <*ours(‘ it usually follows in naliv(‘- cat(i<\ tho disease may bo present 
in a honl witiiout iln^ owmu' iiaviny suspended its e,xisience. 

‘'In Europe, and oihe.r coimf.ries contagious abortion is a very serious 
disease from tho siiock hrmulers’ a.n<l dairy farmers’ point of vknV, and. is 
tlu^ causi^ of (‘normous lossc^s io owinu's of infec.tiid herds. 

“ It is probabh^ that the dis(‘.ast‘. in this (unintry will bo found to be a 
inost s<uious one, should it appear in llord^s of gwade cattle. It is therefore 
hijO;ii!y a,dvisabh‘ that all catihi hriMulers should take <wery precaution to 
safeyaard (rheir herds a.u’ainst tin’s diseasi^. Rigorous previmtivo measures 
enabU^ t he dis(‘.asi»> to be (dTcctually cont-rolled only in herds that are well 
looked afti<‘r, and lixperimice in Europe and other countries goes to prove 
that for the fjn^soni, cITcctivi^ h'gislalion cannot bo devised. 

“Idle most pra,(diic.al imdiiod of pnwo.nting the iiitroductioxx of this 
disease* on io a farm is to submit all newly ]>urchase<l breeding aiiimaiB to 
Bonui months’ ipiarantine on an isolated portion of the farm before they 
are al!ow<‘(l to <?,ommingle with th<^ animals of tho hoinestcad. 

In calf <‘.ows purcliased should be I’ahuHl down in isolated kraals and 
Botj allowmi i.o leav<^ tlnvse kraals until tii(‘. animals have returned to 
normal lu^alth and all ut.iwiue dischargi^ lias ceased. Only then, after 
caiMd'ul diHinfeclion of cows, should the. stud bull be allowed access 
to them. 

“ A pam])hle.t dealing with th<'. whole siif)jcct will shortly bo issued by 
the Doparimeni. 

“ TryfuuiosomiaHiB.—An out.brcak of IVypanosomiasis occurred in 
JuiH% 1915, amongst settlers’ (uiii.le in tho Tfiika .District. A V'etcimary 
Burvi’y wa,s <5arrhHl out over tb<’> wliolo district in July and August, wlioxi 
il was found that- (iu^ disc3aBc was being largely disseminated tlirough the 
agency of the (jommon bloodsimking (uUtle lly (bStomoxys). The area 
impliciated was placed In quarantine in Si’.ptmnber, I9J5, and since then 
a Vchierinary O0ic<u’ has been permanently nd'-ained in i-bc districts, carrying 
out periodic examinations of all <‘>att;lo ; destroying all animals found to be 
alTcctiid with the diseasiv I’he umasures to date hav<3 beem instrumental 
in re.diicing th(3 imudence of the disease and there is reason to believe 
that the disease will be eradicated along the transport routes in tho near 
futuire wfien it will be possible to allow freer movement of cathle in the 
distrkd. 

“Foot and Mouth Disease.—An outbreak of this disease occurred^at 
the Laboratory amongst cattle imported from Uganda. Prompt action 
was taken to segregate tho alTected herd, and any danger of tho disease 
spreading to the Native Reserve was prevented, through the IdiidneBS of 
the Officer Commanding the Nairobi Defence Force, who kindly supplied 
an armed guard to patrol tho infected area. 

- “1,his outbreak gave tho Veterinary Pathologist an oppoiTunity to 
satisfy himself In regard to the virulence of tho Uganda lorm of this 
disease. It proved to be of a very benign typo, and Ideal stock possess a 
considerable resistance to it. 
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Qiiaiter Evil.—Outbreaks of Quarter Evil have been reported in 
Nyorij Lnmbwa^ Nakuru and Kisumu Districts. A vaccine produced at 
tlie^ Laboratory bas been used and has aiven results. 

“ Diseases of ISquines ,-—G-landers.—(^ases of Glaiukiivs .have oceiiiTed in 
one or two consi^'iinieiits of roinounts froui Soidh Al‘rk*a. By a.p]>lica.iio!i 
of ilic Mallein test all affected aninuits were promptly disi’.ovm’cul and 
destroyed. 

“ sliould be litilo iV-ar of this disc’snse reimiiiiiisy in ilic^ eoiniiiy 

ou account of the <‘ 0 X 0 that is beiiiu; exercised to c-ontrol ami eradicale it. 

3-'l])izooiic and Ulcerative ]jymphaiiit»‘ili?^- --dt is ^Tatifyisig to limt that 
very few cases of E])izooh’c Lyinpliain^’iiis were noted dnriii^i; tlu^ yea,r and 
tlnue lias'l)(‘en a gnuii diminution in the iiuininu’ of Uases of Uhan-adlve 
LymIdiaiigiids alsor This dccr(‘asc is mainly dtie 1 o tinfact tluid j> nia (icaJIy 
all the ecfhines in the country came under Vct<‘rina,ry ins|K‘(dion during 
Military cominandcoiing o-|>crations when most of ilui alh*(d'ic<l anliuals 
were either destroyed or sent to the Laboratory for tixnitimmt. 

There are a number of equines infected with Ulcerative Lynipliangilis, 
howe.vei% still on the Uasin Gishii Plateau, 

The organism of Ulcerative Lymphangitis is pre.seiit in the soil 
throughout the .Protectorate. No good cause could be wu'ved by^ ke(q>ing 
this disease on the Bcdicdiile of notifiable diseases, and steps xvere taken 
to delete this disease from the Diseases of Aiuinais Drdinaucu. 

“ Horse Sickness.—This disease was the cause of considcrabic' mortality 
among Military remounts in the Nairobi, Mbagathi and Bissid Oainps. 

“'Few cases'have been xuportod by fanners during the year but this 
is probably not duo to the disease being less prevalent tlian fonneiiy, but 
because owing to the War, fewer animals are to be fomid on 11 k? farms. 

Strangles.—Several consignments of r(?moiints from South Africa 
arrived at Kilindiiii infected with Strangles, the diseasi? proving to 1 h^ of an 
unusually virulent typo. As great care is oxerciscul to preventi any aiTecituI 
animals being sold at the sales of Tuniounts there shotild b(? no risk of this 
disease appearing on farms. 

“ Diseases of the Sheep mid Goal, —The principal diseases of the slK‘(?p 
and goat •which have come under our notice during the year in the Military 
flocks have he<?n. Nairobi Hlicep Disease, contagious foot-rot, veiminous 
gastro<?nteritis and contagious pie uro -pneumonia of the goat;. 

Diseases of the Fig. —Two outbix^aks of sus]needed blast African ^wine 
Fever were reported from Nyeri and the Uasin GMux Plateau, res|)i*<*tiv<*ly, 
but those were not oonfirme.d. 

Diseases of the Dog. —-An outbreak of suspccied Rahi(?H wan requuded 
from South Kavirondo, but the Veterinary Departirumt had im opporlunily 
to confirm the diagnosis. 

“An outbreak was reported from Limoni, but as tiK‘, suspiuded aninmlH 
had been promptly desiroych, a diagnosis wa.s .nut imideA 

A few details an? add<Ml giving statisti<*s rega.rding Ihe jiermit 
systein, live-stock importation, tniding, branding of stock, tiogcdhc.r 
with some general renuulvs. 

Beitish East Aprioa. Department of Agriculture, Aimua! Report 
of the feteriuary Pathologist for th© Year ending 81st March 1916- 
[Montgomeby (R. Eustace).] -pp. 72-75, Nairobi a.iid .Mombasa. 
Printed at The ^'Leader,’’ 

Unfortunately the greater portion of Montgomery's time during Die 
year under consideration was taken up with work of inilita-iy impor¬ 
tance and thus we are deprived this year of the valuable and int 4 ?r 
esting information usually furnished in his reports. Th(? presemt 
communication gives merely a summary of the r<?Bt’ilts oC tlie largo 
amount of routine work performed at the laboratory. As usual the 
manufacture of anti-rinderpest scrum was undertaken on a largo 
scale, 204,480 doses being prepared during the year. 
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Golb Coast, Report on iie ¥ 0 t 6 rmary Department for the Year 1916« 
--fO’DKA(lil K.), Actinp; Veterinary Officer).] 8 pp, fcap, 1917. 
Accra: Government Press. 

Tn tln^ a.bs(nice of a, i.ra,iuo(l veterinary officer the work of ike Veter- 
iiuiiy Dcpaririumt for the yi^nt iiiider consideration was caitied out 
by a smaJl stall iiiidei* the supervision of a medical officer. This 
work consisted iiiosi/!y in the routine', inspection of cattle, sheep, and 
goats aaiiving at. Cooina^ssie, either for slaughter or transportatioii by 
rail or J*oa.d to oiliei* towns near the Coast. A small amoanit of invesfci- 
gaiioii work in (‘OiiiK^ctlou with ontbn^aks of anthrax and rinderpest 
wi'ks jierfonued by the medical officers. The brief accounts given 
regarding the dia^gnosis and methods of dealing with these diseases 
show a ia,ck of tmiiied knowledge regarding diseases of animals. A 
small outbrc'uk of wlaii. was probably anthrax among stock passing 
through Malaga, on their way from the Northern Territories was dealt 
‘with, a-f)par(mdy successfully. Numerous deaths occurred among 
horses aaid ca.i-t!<>! travelling from the Prendi dominions through the 
Northern Terrifccnies to the Coast; this epizootic was investigated by 
a medical offiem* who repoj’ted that this outbreaic and other outbreaks 
in these regions could onl}^ he put down to rinderpest. The mortality, 
imwever, was mu<‘h lower than that usually occurring in outbreaks 
of rinderpest in Europii and in the Transvaal. In spite of the presence 
of this disease along the cattle routes of the Northern Territories 
throughout the gr('at('.r part of the year with its attendant mortality 
and dislocation of t.he catih*- trade the number of cattle imported 
into Coonaissie. for 19l() was 14,799 as against 9,802 for 1915. 

Tbintdad and Tobago, Report of the Government Veterinary Surgeon 
for the Year 1916. IMxllkr, J. Duncan]. 1 p. fcap. 1917. 
Port-ohSpain; Government Ihinting Office. 

1'his short rc'port gives very little information regarding the diseases 
pi‘(‘va.iru!g in, Ihe island of Ihlnidad. Most of the Government Veter*- 
iuary Siirg(a)srs t/ime a-ppears to ]iav('. boon taken up with inspection 
of slock im|)r)rtod into the island chiefly from Venezuela. A 
finv viimH of ajjthra.x occui*red among cattle uuported from that 
country l)ut npaai. froiii that disease aaid strangles in American mules 
jK^ cont‘4igiouH dis(i{iso was observed in the imported animals. The 
island is fre.e. fimu rabies. The diseases observed in the island are 
stated ('o b(' for the most part duo to metazoan parasites. A few 
cases of aiiithrax have* ocjcurrcd and sevciui outbreaks of influenza 
among horses. A few details with regard to the prevailhig diseases 
woulcl bo interesting. 

Union ot Sotmi ArinoA. Department of Agriculture, Report of 
Veterinary Division. 1915-1916. [Geay (C, E.). Principal 
Veterinary Officer.] (Abridged Report in Vet. Record. 1917, 

, Nov* 21 Vol 30. No. 1633. pp. 209--213). 

Mast Coast Jew.—This disease still constitutes the most important 
problem dealt with by the Veterinary Division and consideration of 
its distribution in the various Provinces and the means adopted for 
ts eradication embrace about half of the present report* 



:292 RepoHs. [Dex\ J917. 

Ill tlio Cape tlie position mtli regard to tlic disease lia.s distinctly 
improved, the iiiiniber of iiifcct.od areas still roniaining iniclcr 
qnaraiitiiie liaviiig l)eeji re<liiced to six, iiicJiKled in two districd-s, sind 
as there has 1)(M3Ii no serious mortality in theses an^is during tlic past 
twc3lve months tlien^ a,p])ears to he good r('asou for lioping ttait tJie 
disease*! will shortly he eradicated also from tlu‘st‘, district's. 

In the Traiisva,a,l iliere are 8 districts infcct.e(l witli the. dis(^as(3 but 
in iin^st of these tlic infected areas are more or less cinmmserihed. 

Jii Natal the position is hy no means so favonra-ble ; the disea-se is 
so widely distributed that 28 magisterial districts ar(3 iidVctxxl and 
only (}, which form a comparatively small ])ortioji of the tntal a-rea 
of the ihovince, arc shown as free from the disease, d’he, situation is 
perhaps explained by the fact that altlioiigh dipping tanks liavc la'nn 
erected in very largo numbers by the farming community this has bexm 
done in many cases not so mneh because the value of <lipping has been 
appreciated but for the purpose of obtaining permits for tlio inowammt- 
of cattle. Satisfactory progress is being made in tlu3 ])rovisi(m of 
dipping facilities in the native areas of Natal but tlie diHicmlties 
involved in di]>ping in such conditions arc very considerable. 

In the Transkei Territories the <)j)crations iind«utak<m for the 
eradication of the disease in native territory liav(i not yet reanheni 
a stage at which good results can be reasomibly e.xp{‘cted. DillimiHy 
has been found in evolving a system which will induce iiative owmws 
to dip their cattle. The disease, however, appears to have diminished, 
there having been only 31 fresh outbreaks as compai'cd with 58 last 
year. In many districts the moitality amongst adult cattle is no 
longer serious because most of them have become imoiiuie either 
through inoculation or through having contractxxl the disease when 
young, but in all districts in which the disease has become established 
there is a lieavy mortality among young stock, varying Cj’om 3d to 
80 per cent., wbicli keeps up veld infection and perpiduates the 
disease. In those districts in wliich European farmers have seti-led 
the position is better. 

Dipping operatiems wcux^ s(3rionsly inbul’ered with througboui* ihe 
Union on accjouni^ of the, high pri(*u of dipping maieriuJ ; a,rs(aHte. 
soda was at otic time un[)rocurable iuid tlms for a tbn(^ tlH‘, dippifig of 
cattle in infected area.s was \n. (la.ng(‘r of <‘oming t.o a. staiulstilh hi ihe. 
.Uape .Province the.re, is a. ve.ry unfortunate la.ek <if interest in tbti iu‘ee.ihm 
of dipping tanks consideihig ih<^ eonsta.nt liability to invasicin with the 
disease. The position in tlui dh*ansva.al is not beWxn*, aJihougli very 
considerable losses have bexm caused in the past. In Natal the, fiumlxu* 
of tanks erected is relatively very much gr(3at<M% though si^ill 
insufficient, and it is hoped that in time the majority of fn/rmers will 
appreciate the benefits of cattle dipping as a reward for thhr enterprise. 
In the Transkei the erection of tanks proceeds steadily; in tlu3 Orange 
Free State the number of tanks has also been nearly dcyubled, 

Tuberculosis,~ThiB comes next to East Uoast fever in ordc^r of 
economic importance. Legislation has been introducixi both for 
empowering the application of the tuberculin test overseas in the case of 
animals intended for import and also for dealing with reacting animals 
already imported from overseas. There is still a lack of co-dpcratioii 
between stockowners and the authorities which tends to defeat all 
efforts made by the Department to deal in a satisfactory manner with 
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outbreaks of disease. Details are coiiceniing tlic methods 

employed in dealing with oiitl)rca,ks in the vaaions ])roviiiecs. 

-Tlic losses from tliis disease are bclicTOl to be even 
gr(‘.ate4' iliaii those due t<» galMamziekte, wliieli, liowevci*, engages the 
e-tiejiiiofi of birmens far more considerably. It is pointed out that the 
former is nevertheless a, jmwentible disease wliicli can be controlled 
and stajnpcnl out by inoculation. Jn the Cape Ihovincc the disease 
is exioiuliug and as no determiTiod effort is made for its suppression 
the losses will pi’obably be greater than they have been in the past. 
The em])]oyincnt of vaccins has in some instances been resorted to 
but much iioo late in the scene of outbreaks. It is aJso believed that 
better sticccss would attend inoculation by increasing the volume of 
the doses. In the Traaisvaal and Orange Free State anthrax is becoming 
incT'easingly prevalent while in Natal and in the Transkei the losses 
have not l)een heavy. 

(y/U'Urfcr.s^.The munber of outbreaks recorded and dealt with were 
as follows -Cape 22, Transvaal 03, Natal 9, Transkei 5, and Orange 
Pj‘ce 8tate 6. 

Limp deJc'mss,~T\iQiv. were no fresh outbreaks in the Cape Province. 
In the Transvaal there was one outbreak : 2 animals were destroyed 
an<i found to be iiifcctcHl but no further cases occurred among the 
in-contacts. In the Transkei two outbreaks were dealt with, neither 
of which was of much importance, only 3 animals being infected. 

Equine mabies (mange).--In the Gape this disease was very 
prevalent in the vicinity of Port Elimbetli, but otherwise it gave very 
little trouble. In the Transvaal there v^'ere 5, Natal 11, Transkei 14, 
and Orange i^h’ce jStatc 4 outbreaks. 

Epizootic IpmphungUis.-- In the Cape five infected equines were 
destiM^ycd; in the Transvaal one animal was found infected and in 
Nuital tflien*, were (ivo oiitbreaks. The position so far as this disease 
is (^oiKMU’inHl has greatly im|)roved of late years. 

Vontuijio'UH nhiuiion.^ Th(‘. ininibcr of outbreaks reported was 31, 
ilistrihutcHl in Transvaal 8, Natal 10, Transkei 8, Orange Prcc State 5. 
Tlie distribuiiioii inid character of the disease is, however, admittedly 
very little ntiderstood, and no satisfactory method of dealing with it 
has b(Hm <yvolved, 

Tfppum)mmiam, TTiis does not appear to have spread to any 
extent outside the fly area. 

Wouu*. short notes on the following non-proclaimed diseases were 
furnished by tlie Senior Veterinary Officer, Capetown [Dixon (R. W.)]. 

BlueAowjuc in slieep.- -This does not seem to have been very 
much ill evidence except in the Western Province where in parts it was 
very prevalent. T^he diminution in frequency of the disease was 
attributed to the scarcity in rainfall during the year. 

Ephemeral Jimr {Three days^ sickness). —This disease was prevalent 
throughout the Province and in some districts it was particularly 
severe, as many as 40 to 50 animals in a herd being attacked at one 
time. Very few cases proved fatal. 

Lammkte,‘ —^Appears still to be confined to the sour grass veld area 
and cases among milch cows and heifers in calf make their appearance 
during prolonged drought. 

Geel-Dikkop,~* This disease, which attacks both sheep and goats and is 
mainly confined to the Karroo districts, was prevalent this sumnaer in the 
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Noriliern and Nortli-WcBtern Karroo districts, causing coiisideralilc 
mortality. It appears about tho same time as blue altliongli it 

is observed tliat^ unlike bine toBp:iie, wlieii ibe raiim axe copicnis and 
porsisieiits gecl dikkoxiis iioi so prevalent, Kepeaied rain sliowervs lollowed 
byliot days arctlic weailicr coinlitions niosi favourable for ii.H dcvc‘jc>piiie.ni. 

‘'All attcnnpts i-o produce the disease by iiioeulaiicai hava*. i’aile.d, a.Lso 
feeding' oxpcaiiuents witJi suspecte<l plants. As ilic' true natrny. and iymm 
ol Oeel-Dikkop are. iinknouiu it. is hoped that tlie Director of VetiuiiUMy 
Kesearoli wilk by investigation, eliieidale Uic caam<‘.. 

“Medical ireatnieut Is'found successful when the atlV.cicd iuiiiuals are 
treated early. ... 

“ Gcel-i)ikkophas also been rather ])revalciit in ilie Drange. ¥rvi\ St'jit.tc 
There has been no opportunity of making any invcsstigatiou n\spe(dinig 
the so-called 'White Liver in shee]>. 

“ In the Tramlcel tfie past horse-sickness season has bcnni remarkably 
mild. The same applh^s to blue tongue. A pecniliar i'onnpd' bone, dis(‘ase 
in, donkeys occurring in East Griqualaud is now being iuvi^stigated by 
the Eesearch Division.” 

Further details axe added concerning the duties and jiosition of the 
Staff of the Veterinary Division. 


Book Keview.s. 

LaveriIijt (A.). Lefshmamoses. Kala-azar. Bouton d’Orlent^ Lelsli- 
mantos© Am6ricalne.—iii + 621 pp. With 40 tcsxt %s. and 
Opiates (2 coloured). 1917. Paris: Massoii ct Tie. [.Price 
15 francs]. 

Although 14 years only have passed Binco ihe discovery of Leislmimdu 
donomni and L, troima a very large number oi papers have bt^eii puldisheii 
on these protozoa and tlio diseases produced by them ; these arlicios are^ 
however, to be found distributed throughout a larger number of ])cxiodicalB 
which are often only obtainable with difhculi-y. ijaveran thus belicw'CB 
that the time has come to summarise our actual kiunvledge <ioii<*erning 
the leishmaniases. The pr(‘S(uit work is set out according to the following 
plan :— 

(1) Leishmania and leislunauiases in geiuu’aL 

(2) Homan visceral leishmaniaBis or kala. azar, eausiMl by 
donovani; infantile kala azar, wlihdi was formmly considm-ed by a. large, 
number of observers as a morbid (ud-ity, is Kliaiiified wiiJi Imliaiii 
kala azat. 

(3) Nai.urally-occur ring eaniu<\ visceral leishmaolasis, probably of the 
same siaturo as kaia a,zar. 

(4) Cutaneous lelslimaniasis or oiien(.al boil, e.aiised by IjeiHiaiNmia 
tropica. 

(5) American leislananiasis of the skin and mucoim n'Kunbraues, which 
is described as a variety of ordinary cutaneous leishmaniasis or orient.ai 
boil. 

As can b© seen from the above summary the book rehuB mainly to 
conditions of interest in hmnan tropical medicine, whereas !iHh<nl,o only 
one of the domesticated animals, viz., the dog, has been d(dinlt4.4y associial.cMl 
with these conditions. Inasmuch as the infection of this animal, howewer, 
is probably closely connected with that of human kala azar, («pcjciahy In 
the case of infantile leishmaniasis, liaveran considers that a study of the 
subject is of interest to veterinarians as well as to medic‘ 4 xi men. 

The leishmaniases are not new diseases. The Aleppo button or oriental 
bod was known towards the middle of the 18th century while kala azar, 
which was described for the hist time in 3 882, probably had existed for 
a long period in the mountains of Garo in India. But^ althcmgli these 
human diseases had been recognised clinically, their etiology was not 
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clif4covt‘^r(M! imiil 10 o:k wlum if; \vm hIiowu iliaf kala azar and oritmial l)oil 
\yi)m Koi np by inia-ro-ori^anisius, dos(‘ly TC‘Ja,fo<i io oiin a.iiotbcr and 
heloiiaiay lo a iu‘w yomiH of proio/anx. luvcssfl.ijjaiiojm earriod out since 
f.lia.t dado ha.\o shown llial. haslnnania-Hi'S aa'c- not rairc ^iiscaiscs coiilmodto 
a. siiiaJ! iiiniihor of d!siri<*is in iho iropico Iuii> on Ihc- couij-ary liav<‘- a wide- 
Kproiid disi ribiilion over tln‘ wurfanc' of Uu‘, /dohe, noli only in Asia and 
Africa hut a.lsf^ in Soui.fnn’n l'’urop<‘ jitid a; hiryo. pa.ri. (d' Soufli Ainorica, 
a,fHl probably I ho oxf.ont of our kno\vio<lo'<^ witb ro,<^’a.r<l i,o i-htdr ducal 

distrihniion is as ycd. fjy no moans oomplobn Mcu’c.ovor, a^s reddr to- 
disc*:isos wlui’h run a, chum’n*. <*ours(^- am! thus usually (aiai^k^ an alTceUid 
siibjoot fo Ira.vol <‘onsidoraJd«' <li.d-anc(‘s (»pportuni<.ios may bo |«ivcri to 
obsorvo thoin In^vond i.ln‘ liinHs (d* <,1 h* oinlcnuc or enzoolfic <u‘aitros, 

l»y fa.r iln^ <iToal(u* pa.rt of Ibo book r(‘lVrs lo ibo a.hova^ Innnao diseases 
winefi Imvo roconliy assnnnM! considorablo imporfamaa d'lie Teterinariaii 
wild noverllndoss, fiml of y'rea.t inierost tin* clia]>ter on g<*noraliiios (])p. 
I 4 1) and Usad on visc<u*al <aunuo I(‘ishinanl!iHis (pp. 279™d03) as wcdl as 
a <‘.oupl<‘ (d‘ pag(\s <!(*voi<M! to cnta,n(H>us naf-ura.I i^dshnuniuisis of t!i(‘. dog 
(pp. ,‘U‘I did)- In Uio, <diapt<‘r on gcnoratitii^s Laveran gives a (‘4oar and 
oaitica! roview of wliad has roe.ontJy a.pptnar<‘<i in thc‘, lil.oratnn^ concea’ning 
hisiory, go^ngraplncal (lisirihution, and <‘liiucaJ forms of leislunanhises, 
iechnipno for (he siudy of Leishiuauia., both by staining and by culture, 
and gtmora.l morphohjgy and biology of ( he L(‘is1nnauia. Tlio position of 
(.|n‘ Loistnnania. in tin* nonumclaiun^ of tin*, protozoa is discussed in detail 
and al4i(‘niion is ospcHially called to ilie hy])o(liescs which suggest 
iJiemsidves a.s ttse rosuH- of th(^ rec<mt work of Fantham and A. I^oetkk 
fsec* (ins liullriiiu lOHi, Vol. 4, No. 4, p. Mb] andLAVKEAN and FiUNorimi 
[see (ins /hd/c/in, 1!)M, Vol. 2, pp, 93 cV H)3|. According to Fantitam 
and IhuM'KU (he diflV.U'nt Hp(‘-ci(^s of Ijeislnnania an^ prol)ai)Iy insect 
i!agellaii‘s wln<‘]i h{iv‘<>i t)ecof!u^ adatpi(‘d (.o jn(.ra«cellular life in man and 
o(iH*r veati'brale lnw(s and ordinarily ])ropagaie uiidcn* a ilagellat(^ form 
hut are. <*a 4 »aiie of restuning (ii<i nerp(‘i()tnas form in ceriAiiu coudilions 
(for (cxaruph*. in eaiKiure nnnlia,). Frotn ihe. phylogenetic point of view 
the relal ionsinp ln‘iAV(‘.eii Ihu'pihomas of ins<*cts and ijeisliniania does not 
appcxi.r (o lx* in doubt a.s can be jmlgixl from (iiese experimeids. From 
the. point of vi(uv of nomonclai.nrc, as Minchin has poiniod out., the 
<W(iu( ion of Leislrinauia, wlnbdi, are in(;ra-cellular •|>arasites in the vertebrate 
hos(., a,pp(*arH (<x> dibereut from that of lI(‘,r|X‘iomas, which accomplishes 
(lu^ wlmlt*. of its t»,volu(ioti In iiic digestive^ tract of insects, to <uiable one 
(.0 amaiga.maiiH (lie two g<mera,” 

1110 . following few remarks on the subjixjt of natural canine IcishmaniaBes 
ari^ (aken frenn the pn^liminary ehapl.C'.r:— 

“ beisluna-niasi^s show tlHuriiseiv<*H in tin*, dog as in (ho cas(^ of man under 
two dilTc'i'entf bums : the visceral form and (he cu(,ane.ous form. 

Inline v'isixx'al leisiimaniasis is tnimh tlu^ more common form. The 
prfm*ipa.l inid <d‘(.(*n (he only symptotn is furnisluxl by wasting; in some 
atiimais om* ^diwowi^s (.owa.wls (inn end of tin** distMisc^ parc'sis of the hind 
qmn'te.fH. 11ie H'pb'‘eu wdiich is almosl- alwmys incn^nsiwl in size Is sometimes 
very grmdly !iyp(*r(irophie(h 11m dis(we. t<5minaU*H somcdim(‘.s in recovery, 
sometimes hi lleatli wi(.h suh-uormal (.empt^rature. ft is especially in the 
bom^ nmmnv aaid ne.xt in (hii sph'cn and the Hvew where ilio Ixushinania 
arc^ found iu bu*ge,Ht munhers. Natural canine biislonaniasis is cmcouutcTOd 
in all (.li<^ regions of Me4li(>e.rranean basin wlnwe kala azar is cmlenuc; 
moTcxiver, iiTu^ .Leishmania of (ho eanim^ iufetdfon are indistingiiishalde 
morphologically from Lmnlimanm donomni ; the ]>rol>afhlities are therefore 
greai; in favour of the identity of visceral leisiimaniasis of the dog with 
kala azar. 11iis statiement must, however, ho taken with roBorvo^ the 
relationship between the frcqiie.ncy of canine loishmariiaBis and human 
leishmaniasis is inconstant; canine leishmaniasis is of common occurrence 
in rcigious whcr<^ kala azar docs not exist, and, on the other hand, it is 
altogether absent In India, that is to say, in this country where human 
kala azar rages with greatest intensity ; in addition one seldom observes 
dogs infected with leishmaniasis in the habitations of human subjects 
afeoted with k4la azar, 

** Cutaneous loishmanlaeiB of the dog is encountered as a natural infection 
in ceftadn parts of the world; it is particularly common in Teheran and 
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lias been described in Alop]>o, Turkestan, and the Caucasus. Tlio 
descriptions given of this condition are very iiicoiripleLo.” 

Experimentally the dog, the macaque, Ihti wliite mouse, and roiik‘. other 
small rodeiiiiB arc susceptible to infection wiili the viruses of kala a.zar 
and oriental boil. 

It is, of course, unnecessary to discuss the inorltH of this hook as regjirds 
styjo aiwl masi.crly treatnuuit of tln^ subj<iet dealt with. Jjavera-irs 
writings arc sulliciciitly known to all interested in tropical nu‘.diciiu\ and 
the present work forms a companion voliuu<j well up to the iiigli kw<^l set 
in ihe standard text book on '‘^Trypanosomes and Trypanosoniiasis,’^ 

J. T. E. 


i, Leese (A. S.) [M.E.C.V.S. (Temporary Captain, Army Veterinary 

Corps. Camel Specialist to Government of India, 1907 to 1913, 
and to Government of East Africa Protectorate, 1913-191‘i)]* 
“Tips’"* on Camels for Veterinary Surgeons on Active Service— 
50 pp. (lleprintcd from The Tclannanj JournaL^^) 1918. 
Balhere, Tindall & Cox. [Price 2s. 6c?. net.] 

ii. Cross (H. E.) [M.R.O.V.S., D.V.H., A.Sc. (IndianCivil Veterinary 

Department, Camel Specialist to the Punjab Government).] The 
Camel and its Diseases. Being Notes for Veterinary Surgeons and 
Commandants of Camel Corps.—viii+lblpp. 1917. London: 
London: Balliere, Tindall & Cox. [Price 5s. net.] 

The need for a smorll handy text-book on the more common camel 
diseases has now arisen owing to the employment of a Bumber of veterinary 
surgeons, previously unacquainted with the p(‘.cuhari(,ics of ihe camc^i, 
in theatres of war where this animal figures largely as a means for transport 
and riding. No better aiitlioritics could have been chosen for the work 
than the above two authors who have been afforded am])lo oppori.unity 
for studying the camel in its native habitat and have already established 
their names in this connection on account of the reports and communica¬ 
tions they have furnished from time t.o time. 

i. This brochure cmbra<*ns a series of articles which have re^ccnily 
appeared in the Vderimm/ Jowrml. In his ]>refac(*. the aulhor staf,es fJiat 
“ they were intended for tiio profesKsional man, Iho idt'.a f»cing to siqqdy such 
inforinaLion on the diseases of camels as hav(', not hifJKui'o' been a(UH^HHible 
to veterinarians in a concisti form, and to avoid long (h^scripflons, bofii of 
well-known <liseases like Harcopllc mange, and of mafiters alrejuly quiU^ 
familiar to the gcunnul vehu’tnary ]»raetitione,r; i!n‘ Hubj<‘<‘t is dejilt wifh 
throughout on eomparallv(^ lines.” (‘.oiichnles by bsaying; that tlie 

paxnw is adinitteally only a sup<'rficiai oms ami liaiS be.eai wriften from 
memory only , . \ in tlu^ bank-country of Homaliland, and all my 

notes and records ate at home. . . , No «attompt 1ms b(Mm ma,de 

. . . to deal with anything hut the mah^ working teunel from tln^ |HMnt 

of view of the veterinary oflicer on active B<u*vie.o ;' nor have I iliouglit it 
necessary to mention certain disc^ases of purely local imporiaiuM^.” 

No apology need, how(iver, be given for producing these nobss at ike 
present time and the author deserves well for placing in a con<,Umsed femm 
the experienoo which he. has acquired in various conn trios as the n^.snlt of 
careful observation. The advice given throughout is set out in cleat, 
unhesitating terms and should be of great value to the uninitiated in 
avoiding many errors which would otherwiBO occur. Vernaeuijir names 
for diseases have been almost altogether avoided. The>m arc^ signs in 
many places that a somewhat unnecessarily colloquial siyhi of writing 
has been adopted. Indeed, perhaps the greatest possible fault of tiic.^ book 
lies in its title. It appears quite unnecessary to pla<‘.o soieiitifie advice 
intended for professional men on th<i same level as that obtainable from 
the parasites of a racecourse. In other places the author’s expressions are 
somewhat ambiguous. Eor instance, in dealing with the Burgleal diseasc^.s. 
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lie ainoiii*’ ilio rlianwd-(jrisij(*, cainol-]aiiieno«sc« of ilio loro- 

limi) ’’ as pxiii<*i,ured wtuinds of loot ’’ and fraotaio of 

ixwliiisd' iio, iimsi) siuH^ly moan ihal. ihoso am ido “ inor(3 ooniinon” and 
Boti iho. '' olia.rao,li0.nsin5 ” snra’ioal tlisoasos of oa-ntols* 

i(j is inuoli lo 1)0 lio])od Mijif sonio day iho anihor will liav <3 aocoss to 
his iioi,(‘s md nH‘ordH and ihus ooinpilo a* mom oarofiil sysiomatic iwiow 
of oiiinol dirtoa,sc‘H. 

ii. This s!na.l! voliimo d<‘als wiih oamol inana.axMrumi and diseasos in a 
co!iois«\ sysioxnaiio ami ooinpndionsivo maniior. Tlio ioxi is aided with, a 
iiiiinbo.r of j 1 ’’ 0 (hI |dioio.i!:ra.|)hK and fho puhlisiiors’ work iliroii<»hoiit lias 
vnay wcdl doiio. Tin*! dtisoripiious a,m appaaimily applicable more 
pariionlaiiy io conditions a.s they r.xisl, in India and native torminolofty 
is iis<‘d to a onnsid(‘rablo <n\tont in tln^ text; a])pendic{‘H am added on the 
vcnmacidjir iia,inos of disoasos and of fodder fed to camels in the Punjab. 
Tlio ohapio.r on (‘aim^hbmcdiii.i; by Major (k E. M. liOGG, Oommandant 
54th Silladar Paiiud Corps, is wriitcii in a very light, somewhat airy stylo 
and should proAu^ of some inl,en‘Ht. A good deal of promineiioo is given 
to ihe a.iiiJior’s own meerit experiinenis on feeding and on the attempted 
trauBmisHiou of haemorrhagic sopticamuia and blackquartcr to the camel 

X T. E. 
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RECENT LITERATURE. 

[Coiitiimed frorntbis Bulletin, Vo], 5, No, 3, pp, 2l4-22t).] 


PROTOZOAi PARASITES. 

BKiomSKY. Lcs SpiroclicicB doB Iracius inteBiiiial des oiBcaiii*, [Bpiro- 
cbaoics o£ tlio Jnto.stinal Q’ract of Birds .]—IML tioc. V&nL I!e(L 
VcL July 5. Bee. 31M. V6L, J917. July 30. VoL 92. No. 34. 
X)p. 284-288. 

Hahn (C. W,). On tko BporozooTi Parasites oi‘ tlio Fislies ol Woods Hole 
and Vicinity. Ill. On tlio Ghloremyxum ehipeidae of Clwpm 
hurengths (Young), Fomolobus pseudoliarengus (Young), and 
P. aestivalis (Y^oung).— Jl. Farasit., 1917. Sept. Vol. 4. JMo. 1. 
pp. 13-20. 

Kamm (Minnie Watson). Notes on Known Gregarines. — Jl. Famsil., 1917. 
Sept. Vol. 4. No. 1. pp. 40-43. With 3 figs. 

Martoglio (P,). Su di iin miovo genere di parassiti del sanguc. [A New 
Genus of Blood Parasite.]— Ann. dUgienOt 1917. Scjit. 30. Vol. 27. 
No. 9. pp. 561-563. With 1 plate. 

Roger (Henri). Les oas fran^ais de Sodolm, toxi-infection par morsuro 
de rat. [Prenoh Oases of Sodoku—^Toxi infection by Rat-Biio.]— 
Bee. Mid. VSL, 1917, July 15. Vol. 02. No. 13. pp. 370-378. 
[Extracted from Fresse MHicaUf 1917. Apr. 5.] 

Sampson (S. E>). Coocidiosis in the Horse.— Vei. Beeord, 1917. Sept. 29. 
Vol. 30. No. 1525. p. 331. 

[A four-year-old horse was slaughtered at ShefiSeld on account of emaciation, 
and on post-mortem examination the mucous membrane of the small intostino 
was thickened and the mesenteric glands enlarged and congested. The mucous 
membrane was found invaded with large numbers of a eoccidian parasite which 
was circular in shape’* and '‘measured only 3 mm. in diameter.” (It seems 
incredible that a eoocidium of such dimensions was discovorafoio as they by no 
moans correspond with those of the ooceidia pathogenic for the other domesticated 
animals.)— Eb.] 

StTSTMANN. Kokzidiose bei eincm DompfaiT. [Ooccidiosis in a Btillfmch/I 
—Berlin. Tier. Waeli., 1017. Bept. 27. Vol. 33. No. 39. p. 427, 

SusxMANN. Die Kokridiosc als ITrsacho des Jnngriersi.er])<MiH isiitix dem 
Kaninchen. [Coccidiosis as the CauBO of Death auuuig Y<uing 
Rabbits. Tier. Woch., 1917, Aug. 23. Vol 33. No. 34. 
pp, 375-376, 


METAZOAN PARASITES. 

Arthropods (Aearl» Flies, Ticks)* 

Beyro (A. P.). Perjuioos oausados por la Garrapata del Ganado Yaotmo- 
InmunizaoioB contra la Tristeza : Lo q^ue bo hace en liktados 
UnidoB. [Losses of Cattle caused by Ticks : What is being done 
in the United States.] —Anales Soe. llural Argentina, 1917. 
June 4. VoL 5L No. 4. pp. 329-333. With 1 %. 

Bruce (E. A,). A New Parasite for Cattle. The Larvae of Bristalu 
Tenam L. (Drone-Ply).— Amer. ¥et MeA. iMao., 1917. OcL 
ToL 52. (New Series. VoL 5.) No. 1. pp. 66-68, With 1 fig* 

Cameron (A. E.). The Eolation of Soil Insects to Climatic Conditiom— 
Agrie. Gm. (Canada), 1917. Aug. VoL 4* No. 8. pp. 663-669. 



VoL 5, No. -{."i 


Eecenf Liiemlurc, 


299 


Chandler (Wallace, li.). liiivef=>i-ij?aUoBS of ilie Value of 'N'itrobenzol as a 
Para.sit.ici(ie, wiili Notes on its IT so in collecting KxtoniaJ Paraisites* 
—JL 1017. Bept. VoL 4. No. L pp. 27™,12* 

Desoazkaiix & Laiioteil Notijs cornpleincniaircs siir Ic. traiiemeiit do 
la .i^'alc pa,r 1 <‘h bains, j BnpplenuMitary Notes on tlie Treainieiii of 
I\la,n,e:e by means of Uiil\m,\--IhdL Nec. (JenL MM. VM.^ Ii)i7* 
July o. hW. MM. VM., 19!7. July 10. Voi. !I2. No. 14. 
pp, 207-271. 

Dros (II.). Sistematie-a y Iliolopcbt do los I'xodideos Ar^^’ciiimos s Cpntii- 
bnci/m a, su Estmllo. [Biolo^^y and BysicTnalic Description of 
Aru'cmilne ixo<li<iao: (lontrilmtion to tboir Hiiuly.}--Annies Boe. 
Jiiind AnjeMmUfy U)17. j\lay 1. YoL 51. Nos, 3. x>P* 249-251. 

Froggatt (W. W, & J. L.). Bhoep-Mag^>*ot Flics, No. ^.—BepL Agne. 
jY.H.W.j *Sb/d'ac?/. Fanners’ JIulL No. 113. 1917. Jnno. 37 pp. 
With 12 iigs. ‘ 

IIerms (Williatn B.). Coniri!)ution to ike Life-lliatory and Habits of 
ike Bpinose lki.r Tick, OrwUhodoros meguim.—Jl. Econom. BntomoL 
1917. Aug. Vol 10. No. 4. pp. 407-411. 

ITir/roN (W. A.). The Ceniml Nervous System of the Parasitic Isopod^ 
Orapsice]dion.™“'r/L ParasiLy 1917. Bept. VoL 4. No. 1. 

25-20. Witk I plate coraprising 6 figs. 

I MBS (M.). Tijc Blieep Tick and its Eradication by Dipping.— U£. Dept 
Agria. Fanners’ Bulletin. No. 798. 1917. May. 31 pp. Witk 
15 text figs. 

Keilin (1).). lieckcrcIn^B snr Ics Antkomyides Larvos Carnivores. 
flnvcHtigations on Antkomyidao with CarniTorons Larvae.]— 
PunmMogy, 1917. May. VoL 9. No. 3. pp. 325-450. With 
41 figs, aiid. 10 plates comprising 62 figs. 

Lamson, Jr, (O'. H,). The Life-IIistorics of Cattle Lice.—JL Bcomm. 
AViiemoLj 1917. Aug. VoL 10. No. 4. pp.446’'447. 

Lenevfj}. L’tirdmio d’origino acarieime ekez lo okoval. [Uraemia 
following on Mange in the Horse.]—-Bco. AUd. Y6t» 1917. Sept. 15. 
Vo'l. 93, No. 17. pp. 477-481, 

MIBND055A (IL do la (L). La (larrapata m el Paraguay. [The Tick in 
Paraguay.]—Awato Boe. Euml Argentina, l9l7. May. Vol, 51. 
No. 3. pp. 251-253. 

Difl Napoli (Fertlinando). Per la cura rapida della scabbia. [Eapid 
Troatmont of Mange.]—OKntca YeL, 1917. Oot. 15. VoL 40. 
No. 19. pp. 573-574.‘ 

Eoxtbaud (E,). Antodnoeulation et D^veloppomcnt primaire dans les 
Muciuenses buccales, de la Larve dn GastropMe equin (Oestre dn 
Ckeval). [The Entrance and Primary Development of the Larva 
of GmtropMluB earn in the Buccal Mucosa,]—O.E. Amd. Bm.f 
1917. Mar. 12, VoL 164. No. IL pp. 453-456. 

Smixix (E, I.). Tick Eradication.—JL Amer. Yet. Med. Assoc.^ 1917. Sept. 
VoL 51. (NewSer. VoL 4.) No. 6. pp. 779-786. Witt4%8. 

Wood (H. FA. The Chicken Mite: its LifeAfistory and Habits.— 
U.E Deft Aam., 1917. Aug, ID. BuUetin No. 553. 14 pp. 
With 1 pate and 2 text figs. 
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Helmiiitlis* 

Biecii (R. B,)" a. Serum Test mflixcnced by Ascaris IiifcvsiatioiL— 
JL A'mcr, YeL Med. 1017. Ai\^*. Vol. 5J (New H(wios. 

Vol 4). No, 5. pp. 694-GOG, 

Boynton (William Hiiieliins) & Whaeton (Lawreneo D.). A Faial i^a,rasiii<». 
Infestation in a Iltn’d of Fattlo and OoaiiS in Ambos Oaina.rines 
Province.— Pkilipfine JL ftcL, 1010. Nov. Vol. It, Sec. B. 
No. 0. pp. 285-290. 

Cooper (A, E,). A Morphological study of Botliriocopbalid CeBiocles from 
Pislics.— Jl. FarasiL^ 1017. Sept. Vol. 4. No. L pp. 39. 
With 2 plates comprising 21 ligs- 

Haxl (Maurice C.). A New and Economically Important Tapowonn 
Multieeps gaigeri from the Dog.—lieprint from JL Anm\ Vet. Med. 
Assoc., lOiG. Nov. 

--—. A Synoptical Key to the Adult Taonioid Ccstodes of the Dog, C^'ai., 
and some related Carnivores.—Ecpnnt from JL Amer. VeL Med. 
Assoc,. 1916. Dec. 

--. American Eecords of Dioctopliyme Eenale. —Et'^priut from JL Amer. 

Vet. Med. Assoc,, 1916. Deo. 

-. The Medicinal Treatment of Parasitic Diseases—an Diidcv(‘/lop(Ml 

Field of Veterinary Medicine.— JL Amcr. VeL Med. Assoc., 
1917. Jan, Vol. 50 (New Series. YoL 3). No. 5, pp. 008-4511. 

-, Parasites of the Dog in Michigan.— JL Amer. VeL Med. Assoc., 

1917, Juno. Vol. 51 (New Series. Vol. 4). No. 3, pp. 383-396, 

Eailliet. Sur deux Nematodes observes en Giiineo fran^^.aise. par 
M. Donnat. [Two Nematodes observed in French Guinea by 
M.D. (^ Oxyufis equi Schrank in the Horse, and Bpirocerea 
sanguinolenta End. in the Dog).]—Bull. Boe. OenL Afid. VeL, 
1917. July 5. B,ec.Med.Vfd.,mi. July 30. Vol 92. No. 14. 
pp. 255-259. 

ScHBBiTZ. Distomatoso beiin Pford. [Liver Fluke in the lIors(t|- -Jlerlm. 
Tier. Woch., 1017. Aug. 2. Vol 33. No. 3J. pp. 34Cl-3*17. 

Wabx) (Henry B.). On the Structure and ClasHiOcation of North 
American Parasitic Worms.—t/l FarasiL, 1917. Vol. *1. 

No, L pp. 1-11. With 1 plate comprising 14 ligs. 

WiciLWABE (A. B.). Intestinal Parasites of Poultry, their Fr(w<Hiti<m and 
Treatment.—Domtme??. of Omada. DepL of Agric. Ileuidh of 
Animals Branch. Bull. Mo. 25. 13 pp. With 3 platen, 1917. 
Ottawa. 


MYCOTIC DISEASES. 

Bemn, Traitement dos lymphangites 6pi550oti<pie et ulcerouBi^ par 
Fautopyothdrapie, [Treatment of Epiisootic and IJlcmutivo 
Lymphangitis by means of Autopyotherapy,]—JML Boe. Gent 
3IM. va. Bee. MM. VSL, 1917. Sept. 30. Vol 93. No. ,18. 
pp. 346-362. 

Lorm T L6pez (C.). Cultivo del Diseomyces o Aciinomyms bovis. 
[Cultivation of the Diseomyces or Actimmyms bovisA—RcAk Big. 
y Banid. Feeuarias, 1917. Oct. 1. Vol. 7. No. 7. pp. 353-357. 
WithSfigK, 
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RuLL^fANN (W,), A\o*-H-oro An'calmu rd>or die ITnterselioidiiiic,^ cler drei 
r.ladolhrlx', Sl,n‘,|>{.oU)n\' untl Aciiuoiiiycos. [Diffarontial 
(ni;i.nwd,nm of Un^ Thri‘o, U<*.no,n^ <1, S., and A .]—GmL f. BalcL 
L AbL idl7. dun<». 28. VoL 71). No, 6. pp. 383-390. 

Wil.Ii I plaJo e^oinpriHiio^ !l 

ViCLiT (IL). NouValles rea-ha,r<5hrs siir la PyoiMfapio do la Lynipliangito 
epiwHd4«|n(^. 1 1'Airi.har lh\s(^amlia..s on tfio Pyotherapy of Epizootic 
Lyinpliainu’itis. I ■’ituJL iSloe, Pulh. PxoL^ il)17» Oct VoL 10. 
JMo. S. pp. 08l»"08i. 


OISEASES DOE TO FILTERABLE ¥IRlfSES« 

IIkc.k (Aladaif). I!dV,kltiosi^ An'unic) dcr Ffordo. [Eqiiiiio lafootious 
Aiijic.iuia.l ‘PcrUn, Tien Woc.h,, \mi. Oct, 4, Vol. 33. No. 40. 
p, 137. I ICxiracis^d from AlltUortmsi Lapob^ 1917. No. 35.] 

Botnt«>n (Willijuu iFiitcbiiLs). Itindorpost in Swine with Exporiinciits 
npon its lA’auHtnlsKion from <1attlo and Carabaos to Swino and vice 
^H^mlu~^~-Pkn^ppii^e Jl. Net, 1910. Sepi Vol 11. Soo B. No, 5. 
pp. 215^203. With 10 and 2 plates, 
prh(^ auihjooi-inatier of thn above papor has already boon, abstracted from 

a.nothor journal, hoc thw BidUtm, Vol, 5, No. 1, i>p. 48-52,] 

Bitem:rt8trr (W. If,), EfTect of the fiijoction of Nonspooific Foroign 
Snlnstaucsw on tiled -onrso of Exqmrimmibd U,abies.—/t Infect. Dis,, 
1017, July. VoL 21. No. 1. pp. 95-107. 

Cam'UH (L,), Do Pimmiinitd ddbwmiridt^ par la vacciimfcion. [The 
ImrnuiHiy set up l>v Va,(*s‘ination,l -D. /t Am/L ScL» 1917, 
May 29, ' Rev. (Un. MciL VvL, 1917. Sept. 15. Vol. 26. No. 309. 
pp.' 447 -UmS, 

CfiALMRits (Albert J.) & AiumrB.vm) (R, (1,). Localized Gratiflrronoiift 
ViMMunia. —'/t 7Vop, Mel. <0 ////e/,, 1017, Oct, 1. ^ol. 20, 
No, 19, pp, 217-218. 

IIarliwbriw^kr (Otto), ViWT Komplementbindung bei V<ariola. [Comple¬ 
ment fixation in Variola,.] ->!kdUh. Tier* Wooh*, 1017. Got. 11, 
Vol 33. No. Id, p. 4t5. 1 EKtnmteil from Diiat Mfid. Ifoo/<^,, 1017. 
No. 35.1 

lIopRivrANN*. Idle ProphylaxiH of Foot -and-Month Diseaso,—^(Abstract.) 
VekHcrnmimil Sept. 20, Vol 30. No. 1525. p. 128. 

Ifo'mu (Fmnz) & Marrjc (JoKof). Orientaliseho RindorpOBt mit 
bosonchwer Bcriicksiclitigunjif dor kliuiBchon iind aiiatomischen 
Merkinal^ and <ier DUlbrontialdiagnoBci. [EaBtom llindcrpost with 
RHpecia.l R(d‘<srence to its Symptomatology, Morl)ici Anatomy, and 
'Dillerentiai Diagnosis.! —With 15 coloured plates comprising 22 
figs., and 3 text hgs. 10HI Jona: Gustav Fisohor. [Reviewed 
in SGlmmk. Arc'hw* TlerhedlL, 1017, Oct. VoL 50. No. 10. 
pp. 586-587.] 

Kotako (Tadayasu), Uober das Verhalten der Blutkorperohen dor experi- 
montoll (durcli das ’fixe Virus) an Tollwnt erkrankten Kamnchen. 
[The Behaviour of the Rod Blood Corpuscles in Babbits expert- 
mcntalij infected with Fixed Babies Yixm.]—MiUeiL Wedw* Fah 
KalBwl, 1917. Mar. 12. Vol. 17. No. L pp. 69-84. 

Moiti (Nello), Sobre la naturaleza de los virus filtrables. [The Nature of 
Filterable VlruBes.]— Extracted in Ew. Mig* y Bmidud FmmriaSf 
1917. Oct. L Vol 7. No. 7. pp. 358-379. 
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Nicolle (diaries)* Bo Femploi dn. cobayo conime aBiraal rcaciif pour le 
diagnostic expciimental do la rarg’C des riics. flJlio Use of ilie 
G-mtiea-Pig as a Test Animal for tlic Expc^rinioiiial fliognosis of 
Street Rabies.]—0. IL 8oe, Biol,, 1017. OcU 20. V'ol. 80. 'No. IIL 
pp. 788-789. 

PowLEi (X 0.). Eats and Swino Fever.— Vd, Eeeord,, 1017. Soipfc. 22. 
Vob 30. No. 1524. p. 118. 

PROESCiiEit (Prederiek) & ^SlOIL (Hai'vey A.). The Ei.iology of JI(>g diolera 
(Second Report.)— Jl, A mer. Vet. 31 ed. A.s%s'oc., 1917. Attg," VoL 51. 
(New Soxies, Vol. 4). No. 5. pp. 609-()I(>. 'M’illi 13 dgs. 

Kemlinoee (P.), Comparaison de 1’inoculation dn virns rahiqn(3 aii 
Inpin et an cobaye. [C^ompaiison boLwcon tlie EIIeoLs of 
Inoculating Rabies Virns into tlie Rabbit and llie GUiinea-J’ig.]—- 
0, M. 8oc. Biol, 1917. July 28. Vol. 80. No. 15. pp. r)70~~-572. 

R6nai (Mi(*bael). Kutane Ecaktion bci Sekweinopest nnd Scliwoine- 
dipbtberic. [Cutaneous Reaction in Swine l^cvcr and Swiiic‘ 
Dipbtliem.]— Berlin. Tier, WocJi., 1017. Aug. 23. Vol. 33. No. 34. 
p.'376. [Extracted from BusssemUe (Budapest), 1017. No. G.] 

ScHOSSBEROEE (Alexander). Ein Fall von Maubund Klaui^nseticlio bcim 
Menseken. [A Case of Foot-and-Mouik Disease in Mint.]— Bcrlm, 
Tier. Woeli, 1917. Aug. 2. Vol. 33. No. 31. x^. 347. [Extracted 
from Bent. Med, Woeh., 1917. No. 20.] 

Veteeinaby Eecoeb, 1917. Sept. 8. Vol. 30. No. 3522. pp. 101-104. 
—Control of Swino Fever. [Extracted from Aimual Repori; of 
Ckiof Veierinaiy Officer, Board of Agriculture and Ekskeries, 
for 1916.] 

ViALA (Jules). Les vaccinations antirabiques ^ ITnstitut Pasteur on 1916. 
[Anti-Rabies Vaccinations at the Pasteur Institute for tke Year 
1916.]— Ann. Inst. Basteur, 1917. July. Vol. 31. No. 7. 
pp. 368-372. 


BACTERIAL DISEASES* 

Axmann (Johan). I)ix)ktkerio der Sckweiiu^ IDipliiheria in Swine.] — 
Berlin, Tier, Woeh,, 193 7. Aug. 23. Vol, 33. No. 34. p. 37(1 
[Extracted from Allatorvosi .Lapol, 1917. No, 24.] 

Bozzblei (Roberto). Studio sperimentale snila Setl'ic(unia ernorragi<‘.a, o 
Polmomte contagiosa delle oapre. [An ,Kx])<uiineiitial Siiiidy of 
Haemorrkagic Septicaemia or Contagious ihaurmoniai of Coa.iH. 1 
*— Ann, Btaz. Bperim, per le MalaL Infel d. Best, 19 KL Vfd. 3, 
No. 2. pp, 105-135. 

Davis (David Jolm). Further Observations on Subcutaneous Ahscossew 
in Rabbits. Tke Carrier State and its lielation to Rabbits 
Septicemia.—JL Infect, Bis,, 1917. Se])t. VoL 21, No. 3. 
pp. 314-32L 

HaeIsz (Franz). Absokwacken dor ViraJenz der HilkBerokolorabaktorien 
in Froseken. [Attenuation of the Virulence of Fowl Cliolcvra 
Organisms in Frogs,]— Berlm, Tier, Wodh, 1917. Oct, 4, Vol, 33. 
No. 40. p. 437. [Extracted from Allatorvosi Lw^^oh, 1917, No, 32.] 

Koeves (J.).^ Kausekbrand- und Bradsot-iihniioko KraiiMieit der 
Bekweine, [A Disease simulating Blaokquartor and Bradsot in 
Swine.]—/. BaU, 1. Abt. Grig., 1917, lug. 30. Vol 80, 
No, 1-3, pp., 40-65, With 5 plates: 
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fiOPEZ (0.). ^ A(*ci/>H del Olorure ^5dieo wobre el Aiiiliriicis y 

Oa.eilos j)He5id(Peiirhii!i<*.o«os, fA<d.i<»n oC Bodiiaii Clileride on tlie 
Aiillif'ox OaPilliLs. I —dp la Boeiekd de BiokHfia^ 1916. 

PIK h 0, 

TiOpiw y TAiop/ (P.) iV AR.Miwi>AinTz (J. 0.)« Prevcnci6!i Anticarbimcoso, 
eii ^boiern!. jAnii-Anihrax limninimaiion.]"- Pw/>//me/VwAs' de la 
de 1!kjh’tie B<eHid<f,d PeeiuirutH^^^ 1017. 4*1 pp. 

’Vioiu (Kello). SfiNlio sulfa, f^ef.iieeinia. eiuorTa^ii^a osserva-i'a iielle pecore 
ibn<ii iHullnne-pe<‘ora. fA S(iU<!y ol' ffaeinorrlia.id<' Sepla- 
cfuaiiia. uhservial in Hlun^p and (b’ost^-lircd Monlllou ^-^hoep.]— 
dap. NVe.:. dper'im* per le JUilaL hifet, d, JBesi. Vc»L *1, 

No. 2. ]i|a 0"“2r>, 

»<CiiivnRi»noiO''Kif (Juiiu;’)* Aiioloji;!e. der Rclnveinediplitberie. [Tli(‘ 

of Switu* Id]>]dlieria.l--/l/^W'm, Q^ier. Woeli.^ 1917. Ana'. 
20, Yob 00. Mo, 24. p. 270, [NxiraeiiOcl from Al](dorv(hsi 
LapoL\ 1917. Nos. 2r> vY 20.) 


MISCELLAiEOPS* 

Auam! ('Rolnnio), Aicmni easi di oina.i-inuria nei bovini. fP*ome- Cases of 
Ifiieniaf.nria. in Boviik^s .!'—(Jlmica VeL, 1917. Ool. 21. Voi. 40. 
No. 20. pp. 011-010. 

Annioi^). Morsiire pa.r Hequad; ■vtmiiriieiir. n^onomoxiB Snake Bito,)— 
Fhdi, Noe. IJeid. M/'d. VH., 1917. July 5. Eee. Mhl VH., 1017. 
July 20. VoL 02. No, 14. pp. 270-278. 

.. SuT les anomali(‘,B do r(mcorna^ 2 ;e, dos bovidds do FAMqno. oecidcBiak^ 

framyaise. j Anomab^^s in Tlorn T)ov(4()]un<mi of Botuk^b in Froneh 
Wesf, Khm}:\~lhdl aSVip. (hmL IlM, VH,, 1917. July 5. AVra 
IV7., I917, July 20, Vol. 92. No. 14. pp. 278-284. 

Dammike (B.). Lo luarii:<)l (on 102 do Danyszs) on tli6Taponti<|u(viiiimaima 
[lnuny:ol {Danysj^’s 102) in Unman M<‘.dioino,3— Imi, Pmt, 
1917. (V4. Vol. 21. No. 10, pp. 402-510. 

Dantsj^ (J,). 'rraimforrnai-ionH d<^H arHenolMmenoB ot Jotir action snr 
rorgnrusiue (Ibnixiertte mdnnnm). fChan^ii'CS in tbe ArsenO” 
henzcuHSH and ilieir AeUoti on tlie Animal Body.]— Aim* ImL PuhL^ 
1917, Oek Vol. 21, No. 10. pp. 4K2-49L 

il msori'PELD* Znr niakroKkopiscben 1>ia.j^noHo dor Lcnkozykme nrid der 
Lonkiindr^ itn Hlnie.. Die makr<mkopiB<dio OxydasereaJ^timn 
fNakefbk<ye, l)ia,j:»’noBiH of LeneocytoBis and Lcynkjannia. in ilie- 
Blood. Naked-Kyo Oixydase Keaetlon.]— Betlm* Tier* IFoeA., 

1917. Sept. 27, Vol. No, 29. p. 420. 

.tfoiiKSTOK (J. E* L,). On Some Pocmliar Bodies found in tke Blood of 
certain African SnakcB,—t/A Trap* Med, S Ilyg*, 1917. Nov. 1. 
Vol. 20, No. 21. pp. 241-244. Witli 2 plates & 2 fi.cs. 

KallOs (Josef). Eine oinfacho neuo GallenfarbstolTroaktion. [A New 
Sinrpki Eeaction.l— Berlm* Tier* Wmh^ 1917. Aug. 2, 

Vol, 22. No."21. p. 247, [Extracted from Deut Med, Woeli,, 
1917, No. 24.1 

f^ANOEB (Hans). Ndlirbdden aus Blut. [Blood Culture Media,]—I?af%. 
Tier* Woeh, 1917. Aug. 2. Vol, 22. No. SL pp. 247. [Extracted 
fmm nmit Ifed, Woth*. 1917. NO. 22,] 
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iWoRi (Nellcs)* i* EHisioiiza doJIa Plciiropolmofiit.o c^st^iidjiilva d<0lo capre 
iieirItalia ceniraU^ c iueri(Mlioual«\ Noi-a pivvp.jiiiva. [ExiKia-nc«^ 
oJ‘ Exudative Fleiiro-pueutnoiiia of UoatH in (Vntral and Koiiiliern 
liialy. Froliniinary Noted iL Suila otiolo.^ia dt^lln.^ Pl^niropoF 
nioiiito esM idativa capre. R.e-p<n*io <11 «*or|niKe,oii 

e isolamciito di uii pr{)hal>ilmento sp<‘,(‘irnuHle.!la inniiaiitEi. 

[’Riioiogy of Exudaiivu" Fi<Miro-}>noiuiionia of OoatH. Dirtcovin^y of 
Peculiar Corpustde.n and Lsolation of a Pmhahly 
Hy])liomy(*-ot(^{=^ from the, Dit^ease-.l iii. 8ul!a profilai4rti e Rulla. eura 
deila Plciiropoimouite, ewsndativa dolle capre. [PropliylaxiB a.iHl 
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ilafH'KinwH, see l*ir(>p!a,Hniosirt,VH/m 
liiU‘Jl!;iry l)yH(»ni(iry : Accra, 45- 0 
(loe(‘.idiowH, Ilcpal.ic, 5 G 
!)iMtt‘inp(0‘; A»sKani, 283 
PtderitLs, nat‘inorrhayi<‘, dn(^ io 
Unci i laviaKiH (An kylo- 
sl.omiaHjH); Ilra}5il,253 

IiH'idencc 

IlriiiHliGuiana, ISO 
EuH.siaii O'urkcjBtari, 100 
GaHiro-KnioriilH, PpissooUc; Gor- 
inaiiy, 253 

LcuHlinianiaHiH, 21H 4} 

Ex peri mental, 141 
with AnaplaHinoaiH: Ilussian 
Ttirkcstan, 148 

Mixed Infection with Anaplasmo- 
sis and LeiBhinaniasis: 
lluBBiau 'rurkefciian,i48 

Myiasis 

Incidence 

Belgian Congo, 173 
Ceylon, 212 

Oral: Ceylon, due to Pyemmma 
flavioe^Sf 2J2 

Nambiuvii: Brazil, duo to ‘Bange- 
lla mtfdlif 230 
Plro])lasniosi8 
Incidence 

Accra, dtie to IK emiis, 281 
Xigeria, 60 


Dogs -eonL 
Diseases oi—coni 
Babies 
iucuhmee. 

Assam, 283 

B.E. Africa (suspeaded), 200 
IVylom 212 
India, 105 
Italy, 105 

Renymu’a,, in Sheep-Dogs: Peru, 
271 

Taeniasis, with Intussusception: 

Accra, 281 
Toxoplasmosis 
ln(U<l(Hic{‘ 

Bra,zii, 237 
i hmuanv, 237 
Itnly, 237 
'’Ibmis, 1G5 
Try]»anosomiasis 
ln<*id(‘iice 
Accra,. GO, 2S1 
Eivuch West Africa, 17 
Nigv.ria, 70, 71 
VaCHunia, G(uu‘ralised, 53 
Ins(*(d,s injurious io 
British Guiana, ISO 
Zanzibar, 170, 180 
J’arasiUss of 

Aehro'maife}(’S gibsoid ; Maidras,236 
Ankylostoma 
A. eaninuuhf in 
Lagos, 282 
Si<u*ra Leone, 281 
A, eeglmileimh in 
Accra, 281-2 
Hierra Leone, 281 
One resembling : British Gui¬ 
ana, 180 
Ascaiis: Ae(U*a, 282 
Pilaria and Microfilaria 
Embryos: Ao(U’a, 281 
immith, 247 
British Guiana, 181 
Iff, one like : Eussian 

Turkestan, 100 
Graiiameha: A (‘.era, 60 
Helminths; British Guiana, 91, 
180 ^ 

Lekkimni(i trap Um, Patliogonicity 
of; Experiments on, 
89 

Leucoeytogregarina 

Tj, mnis: Russian Turkestan, 
1G4-5 

Piroplasina 
F. mnis^ 235 
Plasmodia 
P. eanis, 234 

Emgelia vUalU : Brazil, 236 
BoHsieUa rossl, in (JaniB admim: 
Africa, 236 

Spirochaotes and Treponema 

in Expeximentai Trypanoso¬ 
miasis : Budan,’ 04 
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Dogs—eoiiL 
Parasites of—ro/i/. 

>^piroclia(3t,cs, cV ta-— ^eonl, 

H, etmlH 11 . S]>. : Accra, Oo—l 
aV, regaudi^ 5H) 
aV, inbianied, 0() 

Tre-po'Hii m a '/1 al Ud unhivi^i mil)! iiig, 
1)4 

Taenia: Ac(‘.rai, 282 
Toxoplasiiia eanls : Italy, &c., 237 

Domesticated Animals 
Diseases of, see (dso, and eliiefly, wider 
Names of AnimalBj and 
of Diseases 

Myiasis in India, due to Maggots, 
112 

Parasii.es of 

Ticks : iUissia, and Russian Tur¬ 
kestan, 17G-7 

Donkeys, see Asses.seo (dso Eqiilnes 

Doiirlne® see under Trypan©soiiil«“ 
ses 

Dnek, Canadian 
Parasite of 
Leiicocytozoon 
L. miatiSf 234 

Dysentery^ see also Amoebiasls 
.Bacillary 

in Dogs, Sliaiigliai : Bacilli found, 
Pei’siBtenco of, 45'“(> 

Red, or Bovine Intestinal Ooccidio- 
sis: Italy, i(i3 

East Coast Fever of Cattle, wc 
also Tlieileriasis 
Caugal Agmii, 2iU> * 

Immunity, acqniixMi, 2173 
Incidence 
Age, 292 
Geogra]i>liicaI 

Bedgian Congo (susxicefed), 90-1, 
109 

Tunis 230 

Union of Boiitli Africa, 291-2 
Propliylaxis 

Dipping and Dips, Gl-2,132 
Analysis, 28G 
Cost, m 

Dirty, inefficient, 287-8 
Equipment, 286-8,292 
Eormuia, 05 
Quarantine, 292 
Rare in Masai Eoserve, 128 
Transmission by Ticks, 65, 128, 179 
Ulcers in Abomasum in, rosembliag 
tlioso of Rinderpest, 
123 


Edentates 

Parasites of 

llaeiuatozoii: Fiviieb Ciiiaiiaddl-2 

Elephants 

Pa.raKit(‘s of 

dobboldia liirvae,: Belgian i’oiigo, 
2S 

Enteritis, HacinorrliagiCf in I ><)gs: 

Brazil; due t.o Idieiua- 
riasis, 352 

Entero-Hepailtis, or Blackhead in 
Turls(*ys, see Black- 
tiead" 

EntoMioIogy 

Aoarinae 

of Cattle, a,ml other Auiuiais: 

B<6gia.n Congo, 39 
Mit/C (unnamed) ea-iising Ra,t-Di- 
S<aise : Aetu’a, 383 
IdaiT.opfes scalet of Coats, Trans- 
missib!(‘ l(» i\lau, 37 
»S])irochaetosis spread b,\, 113 
Aeyophaijoniyia pimgens, of Coads : 

Zanzil)a,r, ITS 
Anopheles of Nigeria., 79 
Art!iro])oda 

Blood-sueJdtig: AustraBa., 353 
Recent BiBnutureg 78 -Ha, 135 -O 
Vectors of 8pir<K‘haetosis, M3_ 
Bombe(»hiae (Cowdly Tiger): ^ Briilsh 
Cuiana., tuimieJil to 
lAbanidae, 181 

Auclimeromyiai ia,rvii.t‘, iti Man mid 
Aninuils: C.ungo, 37 
Bxtkig and Blood-smdiing Plies, see 
(dso Anoplnles : Chm- 
siiun under Trypa™ 
; Stego- 
niyia.; Sloirnsvys ; 1’a- 
ba.nida,e, Ne,, under 
Na.nies 

Indian: tSnrra/r'rainsnnssion by,G7 
Nigmlan, G9 70 

Brotozoa. found in, 70 
VadiphormUj Cha.bad Bara.sile. of, as 
aJlVeting il niors'dam^ 
I7G 

0ha,lci<is, Para.H)l.('H of 
Aluscids, Ineheidlve with (i nan'sl- 
lum, 17G 

Tiilmnus albiniedtus, 111 
Ohoromyia Barva(‘- of Animals (Bigs, 
&o.) and Man, 37 

Chigoe, Clugge.r or Jigger Idea, ses 
IkenmlophiliiH peiw- 
imns, and Hareopsylla 
fendm'}o% i njm 

OhryHomyia 

0. hesd(m(^ fnegueegduia ; Ikd- 
gian Coiigo, Myiasia 
duo to, 173, 174 
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(L /oH#/iVonH*.s\ of A,<S(‘S : '/tuizihar, 
1711 

(Viblioldia. Iar\:i<% in Mh'phjint-K: 
i jonlylobia 

iJ, uiiJiirai^enhiejih: .\lyiu,sia to 
IU‘!yiau i *oiiy‘o, 1 111 
17'I 

entriuNi, IJal aiisoaso duo, to: 
Uornuii! B, Afri(*.a, 17*1 
(llriinH'.ojdialus 

h\ f‘o.a/.s‘: Zauzidar, 171) 

I ^a,r:isi(o,< of 
Ijoi.shuiaiidas !d7 

rii‘tiorvi>lHUl, H)7 
Possiid(‘, X'ooi'Or of H^viuo. St‘.pti- 
oacauia, : ^Vylou, 212 

0, /V/tv, oil Uoals : Zanzibar, 171) 
i!u*a,]).‘ibhMd'Tra;!}HHuii!ni»’Surra, 
ill 

/ iihU'fividl, la'ptonionadH 

of, (biltun‘ of,KIS 
Bidioidao.: Australia., 251 
Ow5v; Jaiufans, Filarln< himerofti in, 
Sa.nsari;'4^“lik(‘. stag’o in, 
lOd 

i^robiibk^ Vo,('.tor of (laniii<‘, Pila> 
riasis, du<‘. (o /A im- 
ISO 

^ and Surra d'ra,iisntissi(ui, 12 
i'Adioiomyia: Ni,5i:oria, 70 
i'bdio.oideH; iuStablos: PldlippuioM,12 

(J, jujdfma-f/a.w, B\[HMiiu(‘uts with, 
in Surra Transmission. 
M. 

ph ipern ' mm, o v 01iigo(i 
Floa 

Ixiitish (Uuai)a<, 18! 

Zanzibar, 170 

i)eiex(l<v> faille lihrmn var. hovis,i lause 
of D<‘mod(M‘.tic Alaugo, 
100 

DiHiributiou 
Ainorica, 100 
Belgian (Jongo, 109 
Europti, 101) 

South America, 100 
Diptcra ; Elood-Suckiiig, of Eiitroa, 
Incriminatod as Trans- 
mitt,tu’s of Trypanoso¬ 
miasis, 253 

Drosopliilidao : Zanzibar, 179 
Bchidnophaga gnllmacea of Fowls: 
Zanzibar, 179 

Ectoparasites of Animals; Belgian 
* (iongo, 27, 28-9 

Fleas, Otonoceplialus, mid Cteno- 
psylla, supra, mid Puli- 
ciclac, imfra 

of Animals, and Fowls : Zanzibar, 
179 

Loptomonads of, 107--8 
i}, Glemcepjhali, 1(J7 


Entoiii^logy^ ~ -voa!. 

Flies, see Biting, sapm, U'lid midef 
Names 

East roplnlidae of 

!>(igia.n Fongo, 20 
Zanzibar, 170 

(histrophllas sp., Infeciious Anae¬ 
mia of Faille due to, 
100 

Ulossina 

Ai)S(‘n(*e of. Spread of |)iscas(3in 
spit(U>f, 221 2 

Enieding of, at i^ist.(Mir InsU- 
iiit(‘, I bills : 17 Mi 
jlissections of, at Aeijra: llo- 
siilts, 18-19 
Distribution 

Fanuu’oons and Togobiiid, 30 
(b‘rma,n Bast Africa, 20 
I vory (Joast., 112 
Nig(uia, 00, 70 
riiacip(% 27, 97 
Sebungwe, 112-13 
So.negaJ, 15-18 
Siroko Val!(‘.y, 113 
Uganda, 70 

External 1 )iaguosti<‘. Oliaraeters 
of iliose (jf Derman 
Ka,st Africa, 20 

Percentage of, iufectivus 149, 
150 

Ilecmiti l/it.tn’atur(3, 78, 70, SO 
Trypanosome aiid other Infec¬ 
tions in, 18-19 

Virus of; Big Uamo as Itosex- 
voirs of, Iti, 113, 150, 
152 

(h auslenl, see 0, iachlnaldes, infra 
(L hrovipalpis, 29,151 
G. ealighum, 30 
G.fmen, 30 
G,'fmvaA>y\n\ 112 
G. hngipdlpis, 18, 30,112 
(t, ‘}nedicon(m~iype, 112 
6b morstlans, 10 - IH, 29,30,70, 112, 
148, MO, 150, 151,221 
228, 229 

G. •rugrifmvaXype, 112 
G. pallieera, 30, 112 
G. pall id ipes, 29, 151 
G, paljmlis, 17, 18, 27, 20. 30, 
09-70, 97, 112,113-W, 
151, 175, 228,220 
G, lahani if o rm is , 30 
G. tackkioides, 20, 30, 69, 70, 112, 
229 

G, siemmini, 30 

Gnats: Zanzibar, 178 
Leptonionas fmiculata, Parasita of, 
167 

llabroncma sx)., see mier Sx)irox>tera, 
infm 

llaemaifOpinidae 

IGitish Guiana, 181 
Zanzibar, 17) 
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con!. 

-viwL 

U. l'ii!)e}'cujlati(!^,thv ^ ’ominon Cattle 
Loiiwe, JS! 

oil (lalvc‘.K : Australia, 251 

Tlacmaloiupla sp. 

IU‘l.i;iau 29 

lUiodoHia, 222 

ill wliicli Fla,a'(‘llaU‘K liave been 
ivcordcd, 15 

as Vectors of Tryiainosomesj 149, 
222 222 252 

Hi])]H>!ms(‘id<ie, 221 
Distrihiit'ioti 

Asia, isouiluo'n, 252 
Britisli (hiuvua, 181 
E;U> ]d, 252 
]Cnt,r(‘jp 25.‘> 

K‘iissia,ii Turlu'slan, 10(i 
!Ztjmzi))a,r, 170 
Micro 11 larla(‘ in, !()(> 
a,s \'ectiors of Trypanosomes, 
149 

n, mandate 
Distribution, 252 
ExperiuHoits with, in Surra 
ilTansmission, 14 
in Stable,s, 12 
Trypanosome carrier, 252 

Ilippovenfr'K'iii renieolor: Npaeria, 
t)S^ 70 

ny])o derma 

M. bods thiiil Jl.VinmPmn ; Anaphy¬ 
laxis, Experimental, in¬ 
duced by, in Cattle aud 
yiiec]), 109-10 

Insects Iiijimoiis to Man and Stock 
Belgian Con^ao, 2H~9,173-4 
Britisli 0 Ilian a, 180-2 
Eritr(\a, 253 
Zan/iliar, 178-80 

Insects otina* Uian Clossina concer¬ 
ned in ''rra-nsmissiou of 
94y]ianoKom(‘H, MS v.l 
sifq.^ 253 

Jigger, or i'higix* Mea<, see Dermah- 

ph il'ii.s peneintns^ sU'pnt^ 
and ld((,veopsylUt> pene¬ 
trans, Infra 

Larvae producing Myiasis; Belgian 
(’(mgo,*28--9, 173-4 

Li ce, see 1 f aenutii( > p i i li dae snpm, aud 
Pedicadi, 'infra 

Jjioqnalhus vildl, of Oalv(\s : Zanzi¬ 
bar, 179 

Locusts 
Eradication of 
Campaigns for 
Algcnia, 5(5 
Morocco, 50, 210-11 
Tunis, 55-0 
Alethods Kniplovcd 

Biological, 55-45, 50--7, 210-11 
dTIcirelleJs Cocco-hacilluB, 50 
E(3cent'literature, 83 


Eetomology -conf. 

Lncilia seneaith larvae. Sore caused 
by' Belgian Ibmgo, 171 

Lynehia naaira, of Pigroiis 
liritisli (Oinuni, ISO 
Zanziba,!', I70 
Lyperosia sp., 12 
Disirilmiion 
Australia., 25! 

Uhodi'-sia, 222 

as Vc.etors of Tiypa,nosom(*s, l.‘C 
MS, 222 

Maggots causing ]\iyia.sis ; Flies bnal 
out from : Pusa, 112 
Mallopbaga; Britisli (luia,na, 182 
Hanson ioides africanusi Nigiuia,09,70 
Melophayas or inns fSluH*]) “ louse "j 
Australia, 177-S 
JVrii, 272 

Fritliklia, of, 1 (57, 1 OS, 109 
Itick(‘itsia of, I(5S 

Aitalil-y of; I'Mpcriinenls on, 177*8 
Metazoa.n j\‘U-asit.(‘s, Diseasi's due to, 
see (hat lu‘ad 

Mit(‘. see wider Acuirinac, supra 
Mos({ui(o(\s, see (dso Anopluics, Cu¬ 
lt* v, Ciilic-idac, (hilieitn 
myia., (Jimis, supra, and 
Ochlcrotatius, asid Steg- 
tmiyiai, Oi/m 

VOict'Ors of 

Bovine. OnchocmciaKis (sugges¬ 
ted), 107, lOS 
Trypanosomiast's, 227 
Hurra, 12-13 
of Zanzibar, 178 
dowesHea 

Infesting Hiabl<*s, 219 
lirdtwJ', in Hiirrad'onvtyaiUHg 14 
Hjiiroplnra la,rvac in, in rtin.lion lo 
Crniiula.r Etjuim^ Dcr* 
inaJifi.s, 219 50 

M uscidat* 

BtJgiaii (Biigo, 2S 9 
Myiasis diu'. to, 173 I 
British i tuiamo iSl 
Eritrmi.; Trvpa.nosoua* ('iirrying, 
253 

Za.nziha,r, 179 

(kdderolatus H\h : Nigeria, 70 
i )(‘.sl.rina<\ sre e./se ( tastraph Hus, su pm 
ilibliograpiiy, 111 
Distriimtion 
t Vmgo nylon, 2H 
Zanziha.r, 179 

CeiHU’a,, K(y to, and Dc'scripiions 
of (Vriain Hpeci<‘s, 111 
Larvae # 

(diaracim’S of, 110 
l^Nnind in 

Antelop(‘S, 174 
Fa| nine's, .110 
Coats, 179 

Horn Cores of Ruminants, IH) 

Hwine, 110 



Subject Index. 


223 


EfiteinoIdiJy*-- ^eon!. 

Hi‘stri3ui.r» vouL 

iitwised (■L‘iHsi(i<‘n,(io]i, 110 
\Varhl(‘ f!,y; of, K:?£i>(ai- 

ni(‘iUal Aisn.])bylaxiB 
(jhlaiutal by, 110 

PaiigoiiiOao 

|{iiodrKiOi» 222 
F11 a 1 .a• hillt• 1 )<»iITi 11 ! 5 

'rryjKni<)soHU‘.“(‘a!‘ryiui;\ 222, 252 
lAaiitaili 

!U‘l.^’ia,n lAaTU'o, 2!l 
Zanzibar, !T0 

PonniK*, and Iluuum; Viability 
of, on Ma.n and 28 
l\ ve^sthneAiU, JvivhcUsia prowaceL'l 
of, I OS 

!UiUaematomi/ia ri’a-Nss‘/m^^m‘, Kxperi- 
' monlM -witii, in Trans- 
iniB.si(ni of TrypaiiOBO- 
inbisis, i:> "M * 
l^hlebohimi^ Kp,, 12 
SurranotlVansiuii.iod I)y, 14 
Piilieida.o 

Ib‘lf4ia.n (5)niL''o, 20 
Ihitisli (liibina, 181 
Zanzibar, 170 

Fidex Irritam^ !.e}<tnnmiaH cultures 
from, n>7 

'Pifvni>mnaJIanir}h'<, Pans(‘ of j\tyiasis 
in IMontliCey¬ 
lon, 212 

Recent Liiera.tiuv, 78-80, 815, 135-0, 
215 

Sand dies : Ausira.lia, 251 
Sam>ph(tfj<ii haemorrhoUlaliH, Myiasis 
due (iO ; Belgian Con¬ 
go, 173,174 

of Fig and 

Main 27 

SaiTopHv!li<la(s of Biifiwli Uuiana,18l 
Sarc,opis of Coats, Paivopten mi- 
bcl, A<‘arinac, 

supra 

SIie(»p-LouBC-iIy, see Melophugm ovi- 
nus\ supra 

Stegomyia Hp.: Kiginia, 70 
ealopus 

InternHulial.e ]Iosl» of Faraplas- 
‘majlarigenanii 230 
FosHible Ycad.or of Surra, 12 
Siomoxydae. 

Distribution 
AiiHiralia, 251 
IRdgian i 'ongo, 20 
Biitisli (hiiana, 18J 
, * Fritnax, 253 

Nig(u‘ia, 00 
RiiodeHia 110,222 
Zanzibar*, 170 
S tumbled ides ting, 181, 240 
IbypanoHoine-i ra-iiMniHsion by, 
discussed, 148 et 
223 
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Stomoxydac —cea /. 

/?. ealeitrans 
Distribiii/ion 
Australia^, 251 
Britisli (hiiana, 181 
Rlu)d<\sia, 140, 222, 223 
Zanzibar, 170 

JAjodijig habits of, and the 
Common House Fly as 
AH‘ctor of Surra, 15 
PossibI(3 Vector of Bovine On¬ 
chocerciasis, 107, 108 
as Vector of Trypanosomiasis, 
148, 149, ISl, 222, 

223 

S. nigra, as Vector of Trypanoso¬ 
miasis, 223 

Tabanidao 

Distribution 
Australia, 251 
Belgian Congo, 29 
Briiisli Guiana, 181 
Ceylon, 212 

Dutch East Indies, 225 
Ejitrea, 253 
India, ill 
Algeria, G9, 70 
llliod<3sia, 222 
Zanzibar, 178 

E(j nine Surra in connect ion with: 

Dutch East Indies, 225 
Flagellatc-harbonring, 15 
Insect Eneinios of, 181 
Possible Yectoi's of Bovine On¬ 
chocerciasis, 107, 108 
Species found at Pusa (India) 
Jjife-Histoiies, 111 
llunsmission E x])eriincnts 

with, 111-12 
SjH'cies udevr d to 
T. alblniediU'S^ III, 112 
T. aiuereseans, 251 
7’. cord/er/, 253 
7'. fusvljtvr, 222 

77 glaaropis, 100 

77 (/ralU'Sj 100 
77 'hilaris, 111 
77 neauorallosiis, 111 
77 sanguinrus, 111 
77 stria,us. 10, 12, 111, 112 
77 tae.lnoUh 222 
Surra dbunsmissiou by 
Dutch Ea.st Indies, 225 
S]>ech‘scapabltM)! : Jbisa 
77 all)i')}}e(llus. Ill, 112 
77 striatus, 10-12, 111, 112 
Trypai i o s c > m e > (uir r,\d n g, U >9 
Actual, a,ml Suspecti, in 
Dutch, Kjist Indies, 225 
ih'itrc^a, 253 
India (Fusa), 111 
Rhodesia, 221-2 
Zanzibar 178 
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Tahaiii<l;w‘—■rtint. 

Tr,Y]Kin()H' iii(^“iNU'ryiiL2;- -ron/* 

'■,rraiJ8iuissi(ni l^'A|K‘rinienliS wiili, 
on 

T, 

f/’. rhodi'sirnsc, 22JJ 

Tidvri 

to, or Spread hy, see 

ABapIasiffl©sis;East 
Coast Fever ; Nai¬ 
robi Sheep Disease; 
Firoplasmosis; Red 
Water, dry. 

rdFiliihniion ; Spenics found in 
(\>n<;n, 29 

Briiiwii (hiiana, IK0~1 
Fn^icli GnianUj 92 
iinlia, 112 

f Miuu i9)uniri(ss, 295, 2.>(> 
llussiii, 179-7 
iUussia I'lirkeKiiin, 170 
Soiillj Africa, 275 
I’urkcy, 291 
Zanzibar, 179-80 

P(H‘din,i'; j''A"|icTimeat.s wiib, on 
l^iroplaHinosis, 

IxiieriniulialtJ Hosts ol variousPiro- 
plasiiis, *Scc., 205, 230 
^SpPcies roiVrivd to 
AinOIyonunn,, 92, 177,179 
Ar^as, 29, 177, !8fs 
Boopliihis, 179, 212, 231, 235, 
251 

r>(uinaconior, 235, 201, 275 
Il.'unnjqdivsiilis, LSO 
H. ImvfiK 235 
ih-aloiuiua, 177, ! 79-80 
Ixodes, 29, 171A7, 180, 231, 235, 
275 

‘Maip'aa'opiis, 177, ISO 
i irnittiodorus, 27, 29, 112 
Bcdlcyyod, 28f5 

IHiipicnphal UK, 128, 130, 131, 
132, 177, 179, 180,231, 
235, 230, 255 

'’JVichodc(d(‘S : Ilrilish Uniaiun 182 
'TvSclKt‘“l!,v, see (doKsina., suftru 
Wasps, see UcmlH‘cina.c, mqym 

Ephemeral Fever, or Days’ 

Sickiuvssio (7itUo: U.S. 
Africai, 293 

Epitticllonia Centai^IosTOii, in 
Mexican (^.Uiails, 48 

Ipixoetic Lymphaagltis, see Lym-' 
pliaiifitiSj Eplasoo- 
tic 

EdiiSnes, see also Donheys, Horses^ 
mid Males 

Diseases of 
Abortion : India, 07 


Dis<‘as(‘K oP- -eonI 
Acn(‘, PonlayionK: Ucrinany, 2o| 
Anaemia, 1 nlVcl-ioiis 
Iiicid«OMa^ 

Ilrilisli Ba,si Africui, 01 
Dnlcli Bast Indit'S, 257-00 
U,S.A., 191^ 

Aiiaplasiuosis, with l-omplicaiiioiis: 

Itusshm iiirkcsUin A4H 

Anilirax 
Incidence 
Assam, 283, 281 
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0. mdovkagia, of Blieep Ijouso, 
107 

Cultivation, 108 
Morphology, 109 

Daefcylosoma genus; Cbaractcrs 
and Olassirication, 257 
DemiafMoce/m complemh^ in E<|u- 
ine irfocrative .Donmv 
titis: Belgian Congo,40 
Eimerla avium,, of Sparrow, in re¬ 
lation to Amoeba me- 
leagridis, 85 
Elleipsisoma gomis 
Characters, Classirieation, and 
Species of, 257, table, 
253 

m IVfnlofii. 257 


Parasites-- cca/. 

Endoglobular Pa rani to ill Sparrows: 

Aenau, 281 
Eudotry pan um genus 

(diaa’aeiiu’S and Ctassilicaf ioii 
of IPrancaA 2:i7 
Speek^.s iu T\V(^-toed Sloth, 91 
FlageBaies 

liiucl.omicleuB of, and lla.rt- 
inaiiu’s Bimicleur 4'he- 
ory, 102 5 

Plate ttilliivalioii of, lOG el w/q. 
Grahauu'ha, iu 

I )(>g : A^ecm, GO 
Uod(ii)is 
Accra, 285 
Caucasus, HM 
Nigeria, 71 
Senegal, I M 

(jf. ulnae hdd-ifakmovl, in llani- 
stei': (4nicasus, 104 
lla.e.inam(H‘bi<iae. genus 
(Jliarac-tei’S, Cla,ssif’n*alion, ami 
Spe<*ha, 252, 254, table, 
255 

llacinato/-oa 

Coimec.teil with liu‘- hlagellala-, 
257 

ill EdentatcK : Preueh (tuiami, 
9L2 

llaeinoeystidium genus 
CharaeUu’K, (jlassiiieaiion, ami 
Spenies, 254, lahUu 255 
in Snak(»H : Aee,ra, 2H5 
llamnoiwtoEoa, mt Jlamuospori*- 
<!ia, mfra 

IXaeinollaigellala; llamnospondia 
not alllllalnd to, 105 
Ha(‘iuogT(\g'aima. ginus 

CJiamcters, i '.lassifiealiois, ami 
Specit'S, 252, tahlr, 255 
Spiuaes, in 
Croc-odiles 
Acm*a., 00 
Nigeriai, 71 
Li/iards 
Aeerai, GO 

Eremdi (t iiiaua,, 105 
Snake^H 
Aeism, 2H5 
Nigmi'i, 7! 

Okiaiis : A<nra-, 00, 285 
OhrioiHeH : Aeeaa, Of I 
//.iveinherffU in Li/au’ds: FreiieJi 
Cniaita, 105 

1 i Im)gn guri ni dae, k mu. 

ClasHkicationof, 252 4, labk/PXi 
.naonH>proteus genus 
Characters, t HaHHifHntfoii, and 
Spiteies, 254, laMe, 255 
SpeeioH in Simken, 254 

Jh eadundmih of lOgemm, 254 
//, dmdknmkd (probiiJik^), in 
Htiamjws: Accra. 281 
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Paeawites—cm?/.. 

11 aojiios])oridia gcimw 
OliaracicTH, Classification, and 
bi])ccics, 303, 231-7, 
table, 233 

Hcxiial Piioiioinoiia, 231 
ITalttaidiuni sp.,in Turkeys, see also 
nacmopxotous, supra 
Accra, 25-6, 60 
Nigeria, 25 
H(‘.|)atozooti genus 
Cliaraclers, Classification, and 
Species, 232, table, 233 
ncrfietoinoiias 

Ancestor of, 102 
in Plood-sucking Flics: Ni¬ 
geria, 70 

! 11 ( 7/ amachmi p umilus : Fob - 
lien Island, 27 
Pafhogeiiiciiy of, 26, 27 
//. oeslm-ni, of Oi'stiine Larvae, 
JIO 

linnia(nopla.suia genus 
Classiticatiou of, 237 
Lav(U‘aiiia giniuH 
CharacUu's, Classification, and 
Speciivs, 234, table, 233 
fj. malarle {Vlasmodkmhfaleipa- 
mm); Causal Agent of 
lA’oyiiiial Malarial Fc- 
V(‘r, 234 
lj(‘ptoinonas 

L Henoeephali, of the Bog Flea, 
H>7, 168 

fasrt(aU(U((f, of Gnats ; Culii- 
vaiion of, l(>7 
F( ‘11 < H K\y l.og rcigi iri i \ a 
L. emiisAlka, in Dogs, *!^'c. 
india, 165 
liuHsian Tnrkesta.n, 164 
//* museull, in Mi<u^ 

London, 105 
i^diTOgrad, 105 
Turin, 105 

L, nlnae koJd-yakmwri, in Fisb ; 
i lancasuH, 104 
! x‘U(‘<o<*y iozoon genus 
Clianwiters, Classification, and 
hS]iecies, 234, table, 233 
Leuc-ocytozoon of Birds; France, 
unnamed, 103 

L heres(me£i,mMagpmB: Franco, 
304 

L. pimplasmmdes, in relation 
in Fpizootic Lym- 
pliangitis, 40 

,//, smmwm, io Owls: France, 
304 

MicroBoma genus 
ClaHsification of, 237 
collia genus 

Cliii,nic*4,erH and Classification .of, 
237 


Protozoology—coaL 
Para.sit es— coni. 

Nntlallia genus, see also NntfalUm 
" sp., under Piroplas- 
mosls, Ntjttalliawis 
Cliaraciers, Classification, and 
Species, 235, table, 233 
Paraplasma genus 

Characters, Classification, and 
Species, 236, table, 233 
P, flavigenum 

Bodies resembling, in Guinea- 
pigs, 25 

Intermediate Host, 236 
Pigmented, Intra-corpuscular, Un¬ 
named, in Snake : Ac¬ 
cra, 283 

Pirlicmocyton, or Pyrlicmooyton 
genus 

Classification of, 237 
P. iareniolac, 105 

Piroplasma genus, see also under 
Plroplasinoses, su¬ 
pra 

Characters, Classification, and 
Species, 234-5, table, 
233 

Plasmodia 

P. ecmis, of Bogs : Ceylon, 23 
P. carmii, of Lizards :' French 
Guiana, 105 

P. praeeox, of Lizards: West 
Africa, 105 

Polymastix 
Ancestor of, 102 
Organelles in, 102 
Froteosoma genus 
Characters, Classification, and 
Species, 234, table, 233 
Pigmcntless, in Canary, 164 
of Sparrows, 234 
P. praeeox, of Avian Malaria, 6 
J*. rcMelmi, or Plasmodia, of 
Avian Malaria, 1G4 
Pigmentless forms ... in 
course of passage 
through Canaries, 103-4 

rrowaz(‘Ma 

Andostor, 102 

Chromidial Body; Origin of, 
102 

P. ermi, Kinetonuoleus of, 102 
P. laeertae, Kinetonuoleus of, 102 
F. ninae holil-yakimovi, in Infu¬ 
sions of Hay, from 
Bussia, 105 
Bangolia genus 

Characters, Classification, and 
Species, 263, taUe^ 233 
Bossiolla genus 

Characters, Classification, and 
Species* 236, taUe^ 233 
SmitMa genus 

Characters, Classification, and 
Species, 235, tahle^ 233 
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Pr#t®2:o0loiy—(io 
PAKA SITE 

Spirilla and Bpiroclia(d.cs, T)i(T(‘ren- 
tiaiion of, 

Spirocliaotos, i^ee aho 'wmler 
ctiaciosirt 

in Blood "Siickin,!? PlioB : Ni- 
|i;oria, 7d 

(1!aBHifioali<ni of, by llayon, 2b 
(.llasBiboation, Bub-dasvS, <)rd(n*, 
and BuI)-ord(‘r of, 232 
ITaeinosporidia {q,v), in relation 
io, 103,231,232 

Tlioilerla genus, see also widerWlm- 
plasiHoses, Tn EinKK' 

IA SIS 

riiara(‘d(‘rs, (3assification and 
Species, 235-d), /a/dc, 
233 

Toddia genus 
(3assiti<‘aiion of, 237 
T. bnfjmils, Bodi(‘.s resembling, 
in Snak(‘s : Accra, 283 
Toxo-fda-'nia genus, see also under 
T^Xi^plmsmosisJuJm 
CliaraeJiCrs, Classification, and 
Bpeci(‘S, 237, table, 233 
Toxoplasmoilidac n.f. 

Cbaraotors, Olassifcation, and 
B])ecies, 232, 21M,table, 

m 

Tiicboiiympliida 
Parabasal bodiovs of, 102 
Tr;yi>ano])lasoia 
Organelles in, 102 

Eecent Lii(‘ratur(\ 77-8, 134-5, 

214-15, 303-4 

Hualls, Mexican ; KpitiKiimna con- 
tagiosiHii in, 48 

Hiiarter Evil 

in Boviues: B.B, Africa; Va,cciiH‘ 
for, 200 

lalil>ifs 
PiscartCB of 

Anaemia, Kxpcrbncmial, 4-5 
Coceidiosis, Il<‘pat.i<% 5 
Maug<% Atincular i^noroptic ; IbO- 
gian Congo, 20 

Toxoplasmosis: Bradl, to., 237 
Parasites of 

Toxoplasma eMmeuU, 237 

lables 

Aninmla affected by 
BulTalooB: Italy, 191 2 
Dogs 

Immunity to, Heredity of; 

Experin\(aii B on,'l 18-20 
Incidence 
Assam, 283 

ICE, Africa (SuBpeoted), 290 
Ceylon, 212 


EaWes -eouL 

Annuals alTcca'd by ^vohL 

I bigs eoni, 

Ine/ibiic"' H'cid. 

India., 105 
Ital.v, 105 

Ob’caitment by Va.c.(Miialion ; 
Ne.w 'llidijiu mel.Iiod, 
105 

Cirm(‘a-]>igs, IC\p(n*inH‘nl.al; Bpa,S‘ 
moOic Cha,ra.(0cr of, 
i02 4 

Virus of 

(3uing(‘S imdorgtme liy, In course of 
Traa i si nssion tli roi igl i 
Cuiiiea-pig's, I03> I 

Passage of, tlirougli Ibmio-Con- 
JpimOival Muc.ous Mtuu- 
bran(\ Ibailliig and In 
juual, !04 5 

Rats 

I )iseas(‘s of 

Mib'Disi^asi^, Kxpmiimmiai; Accra, 

2h:} 

M,via,sis, du(‘. to (b>r(lii!ohfa a/ arlam: 

Cerman Bast Africa., 
174 

Parasites of 

C raliaiuclia 

Incidence 
A<*.c.ra, 283 
(■aucasus, 104 
Nigeria., 70 
HeiK'gJil, 144 

Lelshami la Implea ; J*ai !iog<*ui- 
cily of, B.KperinHUds 
on, 89 

N'liftctViadeeaiaaHl: Accra, 01, I I I 

Spiroidiae-tes 

N, eunppfratio l\\m i Accra, 03, 
‘ ‘ * 94. 

O’rypanoHmncs 

P. ebimieeaseAvpo ; Accra-, 20 | 

7 '. kwhl 

Incidenc.e 

Accra, 21,00, OK 283 
Monx'.co, 158 
‘Nigoria, 71 

1J\ leiviHi‘ly\n\ polyniorphic: 
Accra, 20 ! 

Reciirretit Eever 

l\araHite of 

^Spiro^dlac*.i(b 143 

Red Rysemtery, see CoceWtosi## 
Bovine 

Eedwaler in Cailic, nee uho mtitr 
Flr«»plasiii0se« 
uksiasis), Bovin0 

Diff’orcriiiatioiMif, from Anapliwroo- 
sis, and CjalbBIckneas* 5 
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Ecflwalcr-- -eonL 
Inmhimc 

P>ritiKli Kawt Africa, ()4, 05 
CJrcafc Ik'itain, 1205 n 
lUuHlcNsiai, 200 
FsiniKifa of 

i^irophtHhm hffjenilnnnh^ 235 n, 
Troaj.iiuaiifi by Trypan Cluo, 05 

Eeceat Literature, 77-84, 134-40, 
2l.k20, 208-304 

Keiigiiera, kcc Paraptegia, Ee- 
xaotlc, sU’pm 

Eeparts, 58 ™70, 251-13, 280 4)4 
A(‘<*ra. La.bom4oTy, 58, 280 
Aswun (H)5 0-I7), 283 
! ii har iV. O riRBJi (! 01 <)-17), 284 
lOrlish Ma.st( Africa 
Vct.oriuary l)(‘paa‘iniciii, 0!, 285 
VcloTiuary Patholooirii {1015-10), 
290 

IlriliKh (hiia.na, 211 
i Icylon, 212 
iJoldtloaM (1010), 291 
Mtiki-t‘aiU' LahoratioricH, 00 
Nijs^cria, 07 

Parris, Vc-icrlnary Iliailili S(a‘vico of, 
aital of iha Deparfmont 
of ili(^ Seine, on Myo¬ 
carditis and Foot-ainl- 
MouLh Discasi', 107 
.Punjal): Pa,im4 Simcialisi, 7! 
Uliodt'sia., SouPu'rn, 2 52 
Slcopini*; Si(*.l<ncss (Vnuinission of ilic 
U.oyaJ Socic.i.y, OriM- 
cisiuKon, 5 50 

14inidad and To5>aji'o (I910), 291 
Il^i'ainia. Proicc.ioraln, 75 
Pnloaof SmiUi Afri<%a (15)15 4<5),291 

Reptiles, m? Snakes, cOc, 

£e»«arcli Wnrk, m? Reports 


Reviews of Books, 294 7 
(la-incl, The,, iind its DiseascH. Being 
NoiiCsH for Ve,fceriiiary 
Surgxanm and Ooin- 
mandanis of Oaniol 

Porps (Ptohs), 290, 297 
fje.f slim an loses, KalaA;5ai\ Bouton 

d’ 1 ) riem t. I aislii nani- 
0 H(^ A.nicricairns (Lave- 
ran), 294 0 

’‘‘Tips'^ on P.amels for VeTorinaty 
Hnrg<M)ns on Active 

HerviC(^ (LocHe)® 290'“7 

Mieiwiiatism, Articmlar, in Pamols: 

Mi 


Rinderpest, 48-52,120-8, 195-0 
Animals affected by, see Bo vines, 
Buffaloes, Bnsli Pig, 
Carabao, Cattle, Ov- 
vinea, Swine, under 
Names 

in Animals otlicr tlian Bo vines : 
Assam, 283 

Anti-Itinderpcst Serum 
Administration Teclinique, 2(iG 
Production and Tests of, 02, 04-5, 
07, 120-2, 124, 125, 
264-0, 290 
Treatment by, 124-6 
Bodies in Bovine Blood in : Eritrea, 
195-6 

Control of, 114 

Differentiation of, from Anaplasino- 
sis, and Babesiasis, 125 
Eradication of : Bulgaria, 200 
0oat-immunity to : Ikiirea, 128 
Incidenoe; All Animals 
Aliyssinia, 127 
Asia Alinor, 204, 260 
Assam, 283, 284 

Britidi East Africa, 62, 64, 05, 70, 
127, 288 

Bulgaria, 260, 204 

Egypt, 123 

Eritrea, 127-8, 195-0 

German East Africa, 122 et sqq. 

Gold Coast 291 

India, 67, 285 

Tndo-CMna, 49 

Nigeria, 67-9 

Philippines, 48 el sqq.^ 120 
Somaliland, 127 
Sumatra, 45) 
dbirkey, 260, 263-6 
Uganda, 75-6 

Morbid Anatomy, 122-3, 200 
Propliylavis, 62, 75, 70, 114, 124-0, 
200, 266, 288 
Inoculation, 288 
Double, 288 

Anthrax developed after: 
B.E. Africa, 288 

Isolation of Existing (kmtres, 127 
Koch’s Gall Immunisation, 125-6 
Serum Stations 
Bulgaria, 260 
German East Africa, 124 
Turkey, 264 
Symptoms, 122-3, 266 
Ulcers of Eourth Stomach, those 
of East Coast Fever 
resembling, 123 

Transmission Experiments, 48 et sqq., 
73, 123 

Treai.numt by 

Serotherapy, 62, 04-5, 68, 212, 
265, 283, 284 

Soro"Vaccination: Eritrea, Objec¬ 
tions to,127-8 
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EliMierpcsl™c'o;if» 

Virus of 

rT(\serva,iioii of, 07 
Hho.ep and (U>ais aft Carrions of, 
120--4 

Rodents, €iiliiea-Pigs, Mice, 
Rabbits, Rais 

I4fto,‘rso,ft of 

Kiolo : Boi^iaai 17,‘^ 

Myiasis, and Larvae, cauamg' 

Inoiikaiec 

JL^i^'ian Cono'o, in floiiBO 
/Iwcllors, 17d 

Ivory (4)asi: Natural inflection 
by iUmlijlohia wAirlwnh 
larva.is 174 

Paiaftiios of 

Ana.p]asiHa<: Ciuumisiis, (04 
Orulfii'melht^ sp. 

Incidomae 
Accra., 2Sd 
Cjouaisus, 101 
Ni,aoria„ 71 
S<aa\o‘0.1, I ■! i 

G. ‘nmae Lohl-ijukmovh i01 
iaasiiinania 

L. iropim^ PallK).i>’oiiicity of; 

BiXpfn'iiiuaitsoii, SO, 00 

Tlicaloria 

T. nmim : Oaniaisus, 104 

RiimlnantSs me BovIiies,€aprmes, 
Ovines, under Naaiios 

Sanrlanst rtre Crocodiles, and 
Lteards 

Scabies, Eqalne: U.S. Africa, 200 

Scrapie, or Lumbar Pniria'o, in 
Sluau) : Lroat Brifaiip 


Screeeli 0wl 
Pa-ra-ftito of 

Tfjjiutuonoma ni/rn i /, ! 00 

Septicaemia of Swimn* (b^yloii; i'os- 

Slide. P-arriiT of, 2(2 

Septicaemia, llaemorrliattic 
Bovine, in BulTaUK'S, Parabao, 
PatiU\ nee under each 
Animal 

(bimcld’orin, see under C^imoh 
K(|ninc, see under K(|innos 
ill N'on-Bovinoft : Assam, 282 
lncidcii(*.o: All Animals 
yVssain, 282, 284 
India, 72, 204, 280 
Italy, I0L™2 
ILBlA., .180-00, 21)4 
OiyanisnsH associadod wiPi 204 
Hpe<»inc Organism, 180,100 
as In Va<ieiney 180 


Septicaemia, ilacnieiTliafllc^ 

eenl. 

Post-Mortem Fimlimj,s, 251- 
jn'opliyla.\'is 
Inoculation, 285 
Symptoms, 254 
'Preatmimt by 

Stjrotimra.py, 58, 282, 284 
Va,(i(*iiio, BS 
Virus Pn‘s(u*va.(ion, 07 

Serological Worfes, see Reports 

Sestieke Sidenessy see under Try- 
panosoHiiasc^s 

Stieep, and Lambs 
l>is(‘as(\s of 

Anaemia; Lxpminumta.l, 4 5 
Ana.pfiyla.xis, imiue.ed by La,rva.e 
of a jipodernKt hovis, 

//. linealnnn 5ml i)es^ 
fras oris, 100 10 

An;ip1asmosis : Sa.rdiuia, 48a'.,, .*1 5 
Ani.hmx ; (t(\yloiiami India, 212 
IJalH'siasis, sc'> 1’iropla.smous, lafm 
l>!u(‘‘4’ongne; Union «>(' Soip.h 
Afrien, 202, 201 
Faseiola hepidlea Invasion, see 
Sli{‘e]e!vot, infra) 

lAxdrUoL (bmtayions; ’ BrilAsh 
Past Afri(xi„ 200 
((astro-PmUu’iti^, Verminous; Bti* 
tisli ILi.d. Africa., 200 
({ei'.l fVilckop; 11.8, 'Vfrie.a., 200 4 
Heimintluas(‘S : B.L. Africa., (iO,!! I 
lumpinv-ill: Britisli Isles, 275 
Nairobi Bh(‘ep hisease, (50, 128 02, 
200 

ih'sfaphajiostoniam mlamhia}uua I m 
bH'.tion ; ILL. Afri<\‘i, 0 I 
]kiral.\sis: VieJ%-sprea4i 
Incidmie.e 

BriUsfi i ‘olumbia, 275 
<!a.pe. Polony, 275 

Pa.ra.pie.gia., Uu/siol.ie.or Ibmaooon.; 

Peru, 200 77 
Pa,ta.lt4a ; A rgeutimn 270 
Pirophismosis (or Ba.bertia.H'H), ami 
Tlu‘ilm‘ias‘rt 
fnoidiaice 
A<auu, 50 

(le,!‘imm Basl Afrie.a., IKO 

1 Laly, 225 

Nigeria, 00 

lloumania, 285 

Bnssism 0?iirkeHlam 140, 147 

'TrauRc.anca.HUH, 205 

1kirli«\y, 225 

■with TlicHlmla: liiisHfaii OOir- 
kestiHb Mfl 

Psoroptio i ) t4W‘.ariaHiH; Belgian 

Oongo, 20 

lllndorpesi; Egypt, Fill 
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Disv-ascs of —coihL 
Scrapie, or Lumbar Prurigo: 
Lrcat BriLaiii, 275 

Slicep-Fox 

iiioideiico 

Bulgaria, 250, 20X™b 
Uonuiuiy, 201 
JBisBia, 201 
Sheep-Pot 
liicidcncG 
275 

Sardinia, o-l 
Parasit(3 

ikiscMiUh hepailva, 5, 275 
Sheep-Scab : Lriiitih Ea,st Africa, 
02 

Stroiigyloido^ivS ; Meihod of infec- 
lioii by U((^nn>onch'i(>i> 
(‘■onlorlmy 2-1 "5 

Wireworiu InlVciion: PritiBh 
Last Africa, 02 
S wi n gback: G rcat L ritaiu, 275 
Trypanoteioiuiasis 
liici donee 
Acci’a, 59 
Nigeria, 70 
Senegal, i 7 

White-Liver, II.S. Africa, 29-L 
InaectB Injurious io 
Australia, 177-8 
Piiitish Guiana, !8D 
Bii’u, 272 
j^auzibar, 179 

Ilelo'pliagtis ovkuiSy sec ‘Wiidcr En¬ 
tomology 

Pai’asites of 
IlelmintiiK 
Jncideuce 

British East Afri<*-a, OJ 
Italy (Sardinia), 2-4 
iVru,275 4) 

Union of South Africa, 24-5 
(Jjjdimm lewimolllsy 27(> 

275 

Jkhmloia iiGpaiimy 2-4, 275 
ffamnomhm eonfm'km, 24-5, 270 
31 onesk ejopawa, 270 
(hslophogodonmm 
0, columbiannnhy G4 
0. mdiaiwn, 270 
Tficoec/phnlm ajflnis, 275 
Idroplasma 
P. oviSy 227 
SpirocliaetcB 

8. enrggymia3,j})i^: Accra, 92,94 
Theiioria 
T. om, 220, 247 


SlieeprPoac 

incidence 

Luigarkj 200, 261-2 
Gorinany, 201 
Kussia, 261 


Slieep-PoX '—conL 

Pro]diyiaxis 
isoiatioiy, 202 
Vaccinal ion, 201, 202-2 
TecJiniipuN 202-2 
Symptoms, 201-2 

Stieep-Mot see under MeliiiiiiitMasis 

Slieep-Scab : British East Africa, 02 

Shrew Mice 
Parasites of 
Anaplasma 

J, niargkude : Dakar, J14 
Grahaniella: Dakar, 144 
Spiro(diaei(‘., new 

eroeidiiruc : Dakar, 144 

Shipping Fe¥erof (Jatlle; tJ.fS.A.B 9U 

Sloths 

Three-toed : Ihnuch G uiana 
Parasite of 
llaeiuatozoon, 91 2 
Two-toed: Eronch Guiana 
Parasites of 
Endotiypanuin, 9! 
Trypanosome, 91 

Snakes 
Ikrasitos of 

Umm.oeyslldmui : Accra, 2H2 
]Iaemogrcg'ariiu‘<s: Accra, 282 
iraomoproteus, 221 
Pigmented hilracorpusiuilai' (tin- 
named), 282 

Trypanosome (umuiiued): Acc-ra, 
282 

Bed cor]uisc4(5S in Blood, nwnnbfing 
Toddia hifj'fonis, 282 

Snipe;, Wim’olilaria of: Senegal, 100-7 

Sore Throat@ in GanuOs: Punjab; 
Trealdnent, 72 

Sparrows 
Diseas<\s of 

Ooccidiosis, in relaXiou to Blac-k- 
head in Turkeys, 85 0 

Parasit(‘-s of 
Ooccidia 

Emeria, avlmi(>, 85 
Kndoglobular : Accra, 281 
Haemoiirokm dmiUewski (prob- 
a!>l(S : Accra, 281 
ProU‘.osomai, 224 

SpirlllosISs at present not known to 
exist, 142,144 
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Spirocliaetos«s» V-S, 92~G, 142-5; 

see Icteroliaeiiior- 
rliagica, Mecerreet 
f ever^ Ttcic Fever 
Avian, in Powls : Senegal, 142-3 
Causal Agent: Symptoms, 142-3 
Insect A'ectors of, 143 
Parasites associated niili 
Si)irilia and Spirocliaetes, rela¬ 
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TEOPICAL DISEASES BUREAU. 

TROPICAL VETERINARY 
BULLETIN. 

VoL. 6,] 1918. [No. 1. 


DISEASES DUE TO PROTOZOAN PARASITES. 

Boynton (William Hutchins). A Disease in Cattle in the Philippine 
Islands similar to that caused hy Ana-plasma marginale Theller.— 
Philippine Jl. Sci, Sec. B. Trop. Med. 1917. Noy. VoL 1% 
No. 6. pp. 281-291. With 3 plates & 1 text-fig. 

In this paper Boynton describes the occurrence of anaplasma-like 
bodies in the blood of three native cattle imported from Batan Island 
for use in connection with'the manufacture of anti-rinderpest serum. 
On arrival at the laboratory these animals were placed in quarantine 
and subsequently showed a rise in temperature of from 1 to C. 
above the average temperature of the other animals quarantined under 
similar conditions. They were then immediately taken out of the 
quarantine shed and placed with sick animals. Their blood was 
examined for surra parasites with negative results. 

One of these animals is stated to have presented symptoms and 
lesions of anaplasmQsis as described by Theileu and Siebeu. Twenty- 
three days after arrival at the laboratory it had a morning temperature 
of 38’6° C. and an afternoon temperature of 39‘6° C. Three days later 
ii refused food and had a depressed appearance which was still more 
marked after another three days, when it remained standing with its 
legs spread out. Its pulse was 106 per minute and its body remained 
covered with flies. Since no evidence of surra was found and the 
animal did not present the clinical picture of rinderpest, further hlood 
examinations were made and about 30 per cent, of the red corpuscles 
were found to be infected with bodies similar to Ana,plasma marginale. 
On the following day the animal appeared to be losing consciousness, 
the pulse was 98 per minute and wiry, and there was a pronounced 
oedema under the jaw. The afternoon temperature was sub-normal; 
the cow was then slaughtered as it was feared that she might die soon. 
On post-mortem examination the carcase showed the usual appearances 
accompanying marked anaemia. There was pronounced gelatinous 
infiltration extending along the upper part of the throat and under the 
jaw, the lymphatics were swollen and oedematous, the fat covering the 
omentum and around the intestines presented a hile-stained appearance, 
the gall-bladder was markedly distended with inspissated bile, the 
liver was very friable and of a brownish yellow colour but not 
appreciably enlarged, the spleen was about 1| times its normal sixe 
and its pulp was softer than normal, the kidneys were congested and 
(C449) Wt.927/17. 650. 4,18. B.&F.,Ltd, Gp.ll/S. A 



2 


Diseases dm to Frotozoan Farasites, LiVlarcli iyi5. 


on section showed small areas lighter in colour than the remainder of 
the organ. The mucous membrane of the intestines was slate-coloured 
and streaked with bile throughout its entire length, but showed no 
congestion. The fourth stomach contained watery bile-stained faecal 
matter; the urinary bladder was markedly distended with a yellowish- 
brown slightly turbid urine containing no blood corpuscles or 
haemoglobin. 

Mve c.c. of blood were taken immediately from the heart of the above 
cow and injected subcutaneously into a healthy bull. The latter was 
kept under observation for 226 days but never showed any ill-efiects or 
anaplasma-like bodies in its blood during the whole of that period. 

The two other affected animals showed a few anaplasma-like bodies 
in their blood, invading from 2 to 3 per cent, of the corpuscles, but 
both contracted rinderpest after the removal from the quarantine shed 
and died from that disease. 

Blood smears and tissue sections were stained with various 
modifications of the Eomanowsky stain but the best pictures were 
obtained by the use of Giemsa following the technique recommended 
by SiEBER (moist fixation in sublimate alcohol and prolonged staining 
in a dilution of Giemsa solution in distilled water, differentiation in 
acetone xylol, and mounting in cedar wood oil). After the use of this 
method the bodies were easily distinguishable as they stained of a 
brilliant purplish red colour. They varied in size from 0*5 microns to 
1’5 microns. They were situated as a rule towards the margin of the 
corpuscles, in some instances causing a bulging out of the margin. In 
cases where two bodies were present in one corpuscle it was often found 
that one was situated at the periphery while the other was placed more 
centrally ; this seemed to indicate that frequently after division one 
of the newly formed bodies remains at or near its original location while 
the other migrates across to the other side of the corpuscle. In other 
cases both elements, however, remained close together at the periphery 
of the corpuscle. The newly formed bodies after division were 
frequently of equal size but it was often noted that one was much 
larger than the other, and in some cases where division was not complete 
this disproportion in size gave rise to appearances similar to the budding 
of yeast cells. The bodies stained uniformly and appeared to be 
composed of a mass of chromatin with no cellular substance ; a slight 
halo was present around the majority of the bodies. They were more 
or less spherical in shape with a slightly uneven border. 

The author quotes at some length Theiler’s observations on the 
specificity of anaplasms. The above three cases were the only ones 
which came under Boynton’s notice during a period of twenty months 
and thus he has been unable to perform any further work on the 
subject. 

As these were the only cases encountered presenting pictures similar 
to those described by Theiler and Sibber as anaplasma infection, it is 
doubtful whether the disease described by them really exists in the 
Philippine Islands or whether the animal suffered from some other 
affection which brought about the formation of the anaplasma-like 
bodies in the red corpuscles, Reference is made to the work of authors 
who have discovered anaplasma-like bodies in a great variety of other 
animals, and in some cases produced artificially by the injection of 
haemolytic substances (Dias and Abagao). 



3 


Vo]. 6, No, L] Diseases due to Protozoan Parasites, 

Gibbings (G. H.) & Stogkmak (Stewart). Tlie Treatmeiit of 
EBglisii Medwater by lEtravenoiis lEjeetion of Tartar Emetie 
[K(Sb0)C4H406]2H20.— Jl, Comp. Path. & Therap, 1917» Dec, 
VoL 30. Pt. 4. pp. 316-320. 

As tlie result of a few trials wMcli, according to tlie authors^ were 
possibly too few to justify a final conclusion, trypanblue did not appear 
to exert tbe same specific action on cases of English redwater due to 
Pifoplasma divergens as it does in the case of tropical piroplasmosis. 
Moreover, this drug stains the milk and tissues for a considerable time, 
rendering the latter unmarketable. In experimenting at the laboratory 
with regard to the effect of various drugs on blood parasites when 
given intravenously Stockman found that tartar emetic in the dose of 
1 gramme seemed to reduce the numbers of certain blood parasites of 
the Piroplasma class, and caused distorted forms to appear. Field 
experiments on the value of the treatment were carried out by Gibbings 
in Devonshire. It had been found at the laboratory that one to two 
grammes in 2 per cent, solution could be given in a single dose to an ox 
twelve months to two years old, and that one gramme doses were 
tolerated when given two or even three days in succession. It was not 
alvrays possible to apply the treatment in the field at the early stage of 
the attack as the farmers in the district generally treated oases 
themselves with drenches of common salt, and did not call in veterinary 
help unless they were dissatisfied with the effect of this treatment. 

The authors give details in tabular form of 84 cases treated with 
tartar emetic. Blood smears were not examined from all cases but 
it is considered that the parasite in practically all cases was almost 
certainly P. divergens. The tartar emetic was issued in a 2 per cent, 
solution in distilled water, 1 gramme dissolved in 50 c.c. constituting 
one dose. This was placed in sterile bottles, sterilised in the steamer, 
corked with sterile corks, and sealed. The injection was made into the 
jugular vein, care being taken that the liquid passed freely into the 
lumen of the vessel so as to avoid setting up phlebitis. 

The table on following page is drawn up to give a brief summary 
of the results indicated in the authors’ record of cases. 

One animal that died would have lived according to the authors 
had it not been turned outdoors when very weak, and thus 
“ omitting those slaughtered to save the carcase, in the above 84 
cases there were 9 actual deaths (10*7 per cent.), which is a high 
mortahty for English redwater, and is evidence that the type of 
disease prevailing was not mild during the time the drug was tested. 
Of the 9 fatal cases, 2 were treated with the drug on the first day 
symptoms were observed, and the other 7 fatalities occurred among 
animals which did not receive the drug before the third day of illness. 
It is also to be observed, however, that a number of animals recovered 
which were not treated with the drug before the third day.” 

Most of the cases that were injected on the first day had been treated ^ 
by the owners with drenches of common salt. Four of the animals 
included among those that died were in a moribund condition when 
injected. The following cases are cited as examples of good 
recoveries:—^ 

No. 20 . Cow. Bays ill when injected, 2, Eemarks: Probably affected 
a couple of days before observed. Cow weak, and injected on ground; 
24 hours after much improved, and following day urine clean 
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No« 24, Cow, Days ill wlien injected, 4. Eemarks s Had been 
drencEed with coninion salt for 3 days in succession; urine very black 
and stained deeply ; feeding a little ; dth day improved, and on 6tli day 
urine clear. A very bad case. 

No. 28. Cow (due to calve any minute). Days ill when injected, 5. 
Eemarks: (IJ doses) 1st, 2nd, and 3rd days bad f lb. common salt; ^4tb 
day notMiig; 5tb day injected, and 12 bours after tbere was slight 
improvement, tben given 6 oz. common salt; 6tb day urine miicb better,, 
and cleared on 7tb day. A very bad case. 
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iU 
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Urine clear within 
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De¬ 

stroyed. 
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1 day. 
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One csase was peculiar in that tbe animal bad a relapse three weeks 
after apparent recovery, and another case had a relapse four days after 
the urine had cleared. In one case it is noticeable that the animal' 
became worse after injection but subsequently recovered. In the caso 
of two animals it is stated that recovery would bave taken place if 
they bad received a second injection or dmncb. One animal was. 
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injected in the earliest stage when the urine was only just coloured 
and the urine deepened in colour until it died; it fed well for the 
first three days. 

It is somewhat difficult for the reader to form an estimate as to the 
value of the treatment from the above remarks, but, as the authors state 
at the commencement of their article, having regard to the fact that 
many cases of English redwater recover in the absence of treatment by 
drugs, it is not an easy matter to assign an accurate value to any form 
of treatment, even when very large numbers of cases have been 
examined in the clinical sense.’’ 

ScHEiN (Henri). Piroplasmose du cheva! dans le Sud Annam. [Equine 
Piroplasmosis in South Annam, French Indo-China.]— Bull. Soc. 
Path. Exot. 1917. Dec. Vol. 10. No. 10. pp. 871-873. With 
1 text-fig. 

In 1901, 150 Poitou and Algerian mules employed for military 
purposes were transported to a certain station in a mountainous 
district. At first the animals kept in a very good condition, but after 
the onset of the rainy season deaths occurred until all the mules soon 
succumbed. The principal symptom was haemoglobinuria. The cause 
of the mortality could not be ascertained at the time. In 1910 a mare 
introduced into the same district developed haemoglobinuria and other 
symptoms of acute piroplasmosis and the presence of piroplasms 
was discovered in the blood. The native horse of this region appeared 
to be immune to the disease ; the author made a search for piroplasms 
in a number of their bloods and found the parasites in one 18 year- 
old apparently healthy horse. The morphological characters of these 
parasites indicated that they belonged to the species NuttalUa equi 
The author thus assumes that the extermination of the military 
transport animals in 1901 was due to this species of piroplasm. 

Velu (H,). Les affections du eheval ^ parasites endoglobulaires an 
Maroe. [Equine Affections due to Intracorpuscular Parasites in 
Morocco.]— Bitll. Soc. Path. Exot 1918. Jan. Vol. 11. No. 1. 
pp. 26-27. 

Equine piroplasmosis was first discovered in the Chaouia district in 
1908 by Lapargue, Lxjssault and Savaey, and sporadic cases of the 
disease are now known to occur throughout Morocco. In this note 
Vein asserts that these cases comprise two distinct affections, one 
caused by Piroplasma caball% and the other by NuttalUa equi. The 
symptoms of the so-called true piroplasmosis are described. One case 
of niittalliasis came under the author’s notice, and this is discussed at 
some length. 

PT Domizio (Giovanni). Comportamento Mologieo del piroplasma Wge- 
mlnuin net bofln! della Colonia Eritrea. [The Biological Character¬ 
istics of P. bigemimm in Bovines in Eritrea.]— Moderno Zooiatro. 
Pt. Sci. 1917. Oct. & Nov. Vol. 5. Nos. 10 & 11. pp. 232-236; 
247-259. With 1 text-fig. 

In this article the author gives an account of experience gained in 
the course of sero-vaccination against rinderpest in Eritrea, particularly 
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with reference to the occurrence of redwater as a complication in that 
disease. According to Mm P. Ugeminum is so widespread in Eritrea 
as to induce one to believe that all the cattle of the Colony become 
infected with the parasite at some period of their lifetime. The 
infection, however, remains latent and is not detectable clinically or 
microscopically, but is easily resuscitated simultaneously with the onset 
of symptoms of rinderpest, and to a less extent with other diseases, 
TMs phenomenon assumes considerable practical importance in 
connection with the use of virulent blood for rinderpest immunisation, 
inasmuch as the blood used may contain very numerous piroplasms 
intensified in virulence. The inoculation of such blood into animals of 
the Colony immune towards rinderpest has no untoward results, hut 
is likely to cause much loss among susceptible animals. 

The use of blood containing rinderpest virus in a state of purity 
would represent the ideal condition, but as this is impossible to obtain 
in Eritrea one should attempt to adopt methods for procuring virulent 
blood containing only traces of piroplasms, which are not demonstrable 
by repeated microscopic examination. It is thus recommended that 
virulent blood should be drawn on the 4th or 5th day after the onset of 
rinderpest symptoms, when the blood is most active and free from 
visible piroplasms. Virus should not be extracted from cattle during 
the period of diarrhoea, that is, on the 6th or 7th day of the disease, 
inasmuch as the virus then has become attenuated and the blood is more 
likely to contain large numbers of MgMy virulent piroplasms. Also care 
should be taken to allow the virus producers to contract the disease 
either spontaneously or by rubbing infective saliva on the buccal 
mucous membranes. Otherwise in the course of repeated transmission 
of the virus by inoculation one is likely to get a virus mixed with large 
numbers of piroplasms of exalted virulence* 

Laveban (A.). Identification des virus de trypanosomlase §quine maro- 
caine de deux origines. [Identification of the Viruses of Equine 
Trypanosomiasis in Morocco obtained from Two Sources .]—BulL 
Soc. Path. Exot, 1917. Nov. Vol. 10. No. 9. pp. 850-856. 

Velit, Ed. Sekg-ent, Lh^eitier and Belleval studied in 1915 a 
trypanosomiasis of horses observed in different regions in Morocco, 
especially at Casablanca. The causal trypanosome was described by 
these authors as a new species under the name of T. maromnum [see 
this Bulhiin, Vol. 3, p. 84, and Vol. 4, No. 1, pp. 2 and 8]. On the 
other hand C. Pioei, and M. and Mme. Delakoe observed a case of 
equine trypanosomiasis amongst some native cavalry at Masiagan [this 
Bnlhiin, Vol, 3, No. 3, pp. 85-86], Laveran thought it would be of 
interest to find out whether the viruses from these two sources w^’ere of 
the same species and complete Ms work with reference to the 
identification of the Casablanca trypanosome, 

A study of the morphology and pathogenicity of the above strains 
did not furnish any conclusive results. According to the original descrip¬ 
tions of Fiobi and M. and Mme. Delanoe the Majzagan trypanosome 
was remarkably polymorphic; forms without free flagella were observed 
taa greater extent in the horse and especially in the rabbit than in the 
rat; in the rat a considerable number of trypanosomes without 
centrosomes were found and also the organisms attained larger 
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dimensions in this animal than in the horse. The Casablanca trypano¬ 
some was on the other hand monomorphic, Unfortimately, after a few 
transmissions through laboratory animals the morphological anomalies 
shown by the Mazagan trypanosome disappeared, as often occurs in 
such cases, and one thus had to admit that these two strains could not 
be difierentiated morphologically. More or less similar results were 
obtained by the inoculation of laboratory animals, but inasmuch as the 
same symptoms are often manifested in widely difierent trypanoso¬ 
miases one could not infer from these results that both strains belonged 
to the same species. In these circumstances cross-immunity tests were 
indicated. Ed. SEEOEisrT, Lheritier and Bellevae had already 
commenced experiments in this connection and shown that animals 
that had acquired immunity against debab (according to Laveran the 
trypanosome of debab is a variety of T. sotidanense) and an infection 
due to T. soudanense could be infected with the Casablanca trypano¬ 
some, and inversely, animals with an acquired immunity against the 
latter trypanosome could be infected with the debab trypanosome or 
with T. equiperdum. It was thus of interest to perform similar 
experiments with the Mazagan trypanosome, and to ascertain the 
relationship between the disease caused by this organism and some 
other trypanosomiases, viz., the infection due to T. soudanense, dourine, 
and also surra especially as one form of this disease—mbori—has been 
observed in different parts of Africa. 

The cross immunity tests were performed on goats and full details 
of the experiments are given. The method briefly consisted in 
inoculating a goat with a small dose of one strain and after the 
disappearance of trypanosomes from the blood, as proved by the 
inoculation of susceptible animals, the goat was again given another 
dose of the same strain; no infection resulted as shown fy inoculation 
of test animals thus showing that the goat had acquired an immunity 
towards this strain. The goat was then inoculated with the other 
strain and if infection subsequently took place the result indicated that 
the goat had become infected with trypanosomes of different species. 

The following were briefly the results obtained :— 

A goat which had acquired immunity against surra (Mauritius 
strain) proved to be susceptible towards the Mazagan trypanosome. 

A goat which had acquired immunity towards the Mazagan trypano- 
some proved to be susceptible towards debab; the inverse was shown 
in another experiment. 

Goats which had acquired immunity against surra, nagana, as well 
as infections produced by T. rhodesiense were shown to be susceptible 
towards the Casablanca trypanosome. 

A goat which had acquired immunity against surra and the infections 
due to T. soudanense and its variety T. berberum was shown to be 
susceptible towards the Mazagan trypanosome. After it had become 
immune against the last-named organism inoculation with the 
Casablanca organism failed to infect. 

The following are the author’s conclusions :— 

(]) The Mazagan trypanosome cannot be identified with T. evami, 
T. soudanense or T. berberum. 

“ (2) The Casablanca trypanosome cannot be identified with 
T> evansi, T, hrucei or T. berberum. 
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(3) The Mazagan trypanosome is apparently identical with the 
Casablanca trypanosome, or T, marocanum (Serghint, Lheritieb, and 
Belleval), The goat used in the last experiment had in fact acquired 
an immunity against several trypanosomes when it was inoculated 
unsuccessfully with T. marocanum, but only the Mazagan trypanosome 
could have conferred the immunity towards this last trypanosome.” 


Maetoglio (F.). Su di un nuovo genere di parassit! del sangue* [A 

New Genus of Blood Parasite.]— Ann. Igiene, 1917. Sept. 30. 

Vol. 27. No. 9. pp. 561-563. With 1 plate. 

The above blood parasite was encountered by Martoglio in the course 
of transmission experiments with Spiroschaudinnia marchouxi Nuttall, 
1904 or SpirocJiaela gallinarum E,. Blanchard, 1905, which causes 
considerable mortality among fowls in the highlands of Eritrea. A 
fowl inoculated with spirochaetes show^ed after 24 hours a few of these 
organisms in the circulating blood. On the second day they had 
increased in number and on the third day they were very abundant 
with a tendency to become agglutinated. On the fourth day they were 
present in the form of very numerous small clumps but on the following 
two days they could not be detected under the microscope. On the 
ninth day after infection blood examination revealed the presence of 
remarkable circular flagellated bodies which increased in number until 
three days aftervrards when the animal succumbed. A few of these 
bodies were also found in smears from the internal organs. 

In stained preparations the flagellate showed an alveolar proto¬ 
plasmic body staining of a blue colour, circular or oval in shape, and 
from 8*5 to 10*5/^ by 10*5 to 12/a, in maximum diameter ; sometimes a 
vacuole about 3/t in diameter could be seen. It possessed a tropho- 
nucleus, which assumed a distinct chromatinic tint and was usually 
oval and about 2*4 to 2'Sjia by 3*2 to 4'8/z, disposed towards one side. 
There w^as also a kinetonucleus which sometimes stained less intensely 
and was elongated in form, 0*8 to 1‘0/u broad by 1 to 1‘6/i long and 
appeared to be always disposed towards the periphery of the organism ; 
it generally presented two distinct chromatinic granules. The tropho 
nucleus wbs separated from the kinetonucleus by a distance of 1/^ or 
less. From the kinetonucleus there arose five flagella, four of which 
were free throughout their whole length or adhered in pairs for a small 
portion near their base, and these were from 10 to 15/^ in length. The 
remaining one bordered a distinct undulating membrane with Jour or 
five convolutions which arose in the vicinity of the kinetonucleus, and 
terminated at the opposite pole so as to occupy about half the periphery 
of the parasite. At the line of attachment to the membrane the body 
appeared thickened in the form of a distinct rim. The flagellum 
bordering the undulating membrane then had a free portion about 10 
to 12ja in length. Usually the kinetonucleus, trophonucleus and point 
of emergence of the free portion of the flagellum bordering the undulat¬ 
ing membrane were on the median axis. From the two chromatinic 
granules of the kinetonucleus there arose two curved axostyles of a 
chromatinic tint which lay within the body of the parasite and were 
directed towards the opposite extremity, so as to enclose an elongated 
oval space containing the trophonucleus and become re-united at the 
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'Other end of the protoplasmic body; in some cases they appeared to 
remain separated. Multiplication appeared to take place by 
longitudinal fission. 

The pathogenic significance of this parasite could not be determined. 
Attempts at transmission gave negative results. A large percentage 
of deaths is often seen after the disappearance of the spirochaetes from 
the circulating blood of infected fowls. 

From the above description the author states that the parasite 
possessed the characters of organisms of the Trichomonas type. He 
-quotes references to such organisms described in cases of human 
'dysentery and in the caeca of fowls. [He omits to refer to the 
'Occurrence of the very numerous Trichomonas in the lesions and 
intestinal contents of turkeys affected with the common disease known 
as blackhead/’ as described by Hadley (see this Bulletin^ VoL 5, 
No. 2j pp. 87-88) and Jowett (1911) in South Africa. According to 
Hadley the parasite originally described by Theobald Smith as the 
cause of that disease and named by him Amoeba meleagridis was most 
probably identical with this organism. Martoglio probably encountered 
■such parasites playing the role of secondary invaders in the circulating 
blood and originating from the intestine.— Ed.] 

On account of his discovery of the above organism in the circulating 
blood of the fowl the author proposes for it a new 'genus Haemotricho- 
7nonas. Organisms of this kind have already been described by 
Plimmee in the circulating blood of snakes : these organisms would 
thus belong to the species Haemotricliomonas o;phidium F. Martoglio 
1917, while the fowl organism would be H. gallinarum F. Martoglio 
1917. 

Sanlorenzo (Ferdinando). Sulla diarrea rossa (Coceidios! intestinale) 
del bovlnl in Piemonte. [Red Diarrhoea (Intestinal Ooccidiosis) 
of Cattle in Piedmont.]— Moderno Zooiatro. Pt. Sci. 1917. Oct. 
& Nov. Vol. 5. Nos. 10 & 11. pp. 226-231; 241-247. 

In this article the author gives an account of the literature dealing 
with the above disease together with a detailed account of the symptoms 
and lesions of a few cases observed by him in Northern Italy. He 
'Concludes from his observations that the disease is by no means rare 
among cattle in Italy and that thymol exerts a distinctly beneficial 
action in treatment. 

Hodhain (J.) & Van den Branben (F,). Essais sur la plurality des 
espeees fiagell^es parasitant le tube digestif des Invert^br^s. Mote 
pr^Iiminaire. [Experiments on the Plurality of the Flagellate 
Species Parasitic in the Intestinal Tract of Invertebrates.]— Bulk 
8oc. Path Exot. 1917. Nov. Vol. 10. No. 9. pp. 811-814. 

The above authors have carried out some experiments since 1911 in 
the Lower Katanga district, Belgian Congo, with the object of 
ascertaining whether the cultural ox developmental forms assumed by 
mammalian trypanosomes in the intestinal tract of Glosaina can adapt 
themselves to the intestinal tract of non-blood-sucking insects capable 
of harbouring forms of animal life closely related to Crithidia. 

The crithidial forms described by Patton in the intestinal tract of a 
flesh-eating insect, Oerris fossanm^ were found in 5 per cent, of the 
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insects examined. This species of insect was systematically fed on 
Glossina morsitmis caught on the park lands and infected ^ to a 
considerable extent with Trypanosoma congolense, T. pecaudi^ and 
T. eazalbovd; none o£ the carnivorous insects became infected. The 
tri^anosomide forms of Glossina morsitans are thus not adaptable tO' 
the intestinal tract of Gerris fossarum. Negative results were likewise 
obtained by feeding Asilus on Pycnosoma, Sarcophaga and Glossina, 

In the experiments briefly described in this paper the authors, 
attempted to infect (1) mosquitoes of the Stegomyia genus by 
feeding on Pycnosoma known to be infected with trypanosomides; 
(2) Stegomyia fasciata on infected Glossina palpaKs ; (3) fleas of the 
species Cimex rotundatus on Pycnosoma, and also (4) on Glossinm 
palpalis. Negative results were obtained throughout. 

The authors conclude from these various experiments that the 
flagellates parasitic in the intestinal tract of a given species of in¬ 
vertebrate do not appear to have the power of adapting themselves 
to the intestine of another species of invertebrate. The negative 
results obtained from the experiments tend to demonstrate the 
plurality of the flagellate species parasitic in the intestinal tract of 
invertebrates. 


DISEASES DDE TO METAZOAN PAEASITES. 

ScHWETZ. The Western and Northern Limit of Glossina morsitans in 
Northern Katanga, —Bulk Entom, Res. 1917. Dec. Vol. 8. Pt.2. 
pp, 165-168. With 1 map. 

The Katanga district embraces a tract of territory in the southern 
portion of Belgian Congo abutting into Northern Ehodesia and drained 
by the streams which constitute the head waters of the Congo Eiver. 
The distribution of the tsetse fly in the northern portion of this region 
has during the last three or four years formed the subject of investiga¬ 
tions by the author. In a previous paper on the subject (1915) he 
asserted that Glossina morsitans inhabits only those parts where the 
vegetation is of a particular type, viz., bush or park-like country. On 
several journeys made in 1913 and 1914 between the River Lualaba 
and the River Lomami in the region between 9° and 6° S. Lat. he was. 
able to define the spots where the park-like country and Glossina 
morsitans disappear almost simultaneously. These spots were' 
described as the western limit of morsitans. He also drew attention 
to the fact that between 8° and 6° S. Lat. this double limit coincided 
with the line of the Lualaba-Lomami watershed. During 1916 several 
journeys were again made between the Lualaba and the Lomami and 
several more points were determined in the western limit of morsitans^ 
and this time also the author was able to indicate the northern limit 
of the fly. ^ Details are given with regard to the journeys undertaken 
together with the vegetation of the country traversed and the incidence 
of the tsetse fly. Particulars with regard to these journeys are 
represented on the map. The author thus summarises his 
observations:— 

‘‘ The hyj^othesis which I have previously suggested, that the limit of 
moTsiiam coincides more or less with that of the park (at least in Katanga)* 
has just been confirmed by several new observations. But sometimes the 
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range of tiie fly terminates before the disappearance of the park. TMs 
donbie disappearance is generally gradual. 

‘‘ Between 9° and 5° B. Lat. tbe western limits of tbe park and G. morsitans 
coincide lougMy witb tbe Lualaba-Lomami watershed, but most frequently 
they disappear a little to tbe east of tbis line, that is to say, tbey do not 
quite reach tbe Lomami basin. 

“In tbis region, between tbe Lualaba and tbe Lomami, tbe park and 
morsitans gradually disappear in tbe neighbourhood of 5*30® S, Lat., that 
is, a little south of Kongolo.” 


ScHWETz. Preliminary Mote on tbe Tsetse»Flies of tbe Kafealo-Albert- 

¥ilie (Lualaba-Tanganyika) Railway.— Btdl, Entom, Res, 1917. 

Dec. VoL 8, Pt. 2. pp. 169-175. With 1 map. 

Tbe Kabalo-Albertville Railway is an important section of that 
great river and railroad route by which one can now cross tbe whole 
of equatorial Africa from Banana ” (at tbe month of tbe Congo River) 
“ to Daressalaam ” (on tbe coast of German East Africa), “ from tbe 
Atlantic Ocean to tbe Indian Ocean, without having to walk a single 
step. It is therefore a railway with a great future, which deserves to 
be studied from all points of view, and particularly with regard to tbe 
distribution of tsetse flies as tbe region traversed by tbis railway was 
ravaged a few years ago by sleeping sickness and tbe railway is 
probably destined in part for tbe transport of cattle.” 

Part of tbe route of tbis railway before construction was investigated 
by tbe author in 1911, and tbe present paper deals with a short study 
of tbe topography and tbe incidence of tsetse fly in tbe country now 
traversed by tbe railway at tbe beginning of 1916. Tbe railway 
measures 273 kilometres, and a straight line drawn between tbe two 
termini would measure approximately 250 kilometres. From tbe point, 
of view of tbe landscape in general and the vegetation in particular 
tbis distance is divisible into three sections :—(1) From Lualaba to tbe 
Luizi River, 63 kilometres; (2) from tbe Luizi River to tbe Niemba 
River, 174 km.; (3) from the Niemba River to tbe Lake, or Valley of 
Lukuga, 273 km. 

Tbe first section forms almost a straight line, and tbe ground is flat 
or slightly undulating; there is no stream in tbe neighbourhood of 
tbe railway. Tbe country is wooded a few kilometres from Lualaba, 
but becomes gradually transformed into open, slightly wooded, meadow 
land a little before the Luizi. Tsetse flies are extremely numerous, 
along tbis section and passengers are invariably bitten. Tbe common 
species is G, morsitans, but two other species are known to exist here,, 
viz., paUidipes and brevipalpis, 

Tbe second section presents difierent aspects in various parts but, 
briefly stated, it may be said to show a vegetation which is transitory 
between park and forest or an alternation of these two types of vegeta- 
tion. Tbe railway for some distance follows beside tbe stream from its. 
source but in so doing it crosses or follows a band of forest. Tbe study 
of tbe Glossina of this section is as complicated and difficult as that of 
tbe first section is simple and easy. Practically speaking, from tbe 
point of view of passengers, there are no tsetse in tbis section. 
However, tbe author was able to define certain small localities in which, 
one or other of the following species could be found: Q, palpalis^ 
hrevipalpis, and pallidipes; no morsitans was found. 
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Tlie third section forms the most picturesque and interesting part of 
the journey, and runs alongside the River Luknga. The valley of this 
river contains a park-like vegetation which has now undergone a good 
deal of artificial clearing in many places. During the present journey 
no G. morsitans was encountered although this fly, together with 
G. palpalis and brevipalpis, as discoverable in great^ numbers in 1911. 
The disappearance of morsitans from the railway itself ^has probably 
been caused by the gradual clearing. Some hrevipalpis were found 
during the present journey, and the author is of opinion that at some 
distance from the railway palpalis and morsitans are also commonly 
found, but that all three species are so rare close to the railway itself 
that they need not seriously be reckoned vdth as regards passengers, 
either human or animal. 

The author further argues that the scarcity of morsitans along the 
second section and its absence along the third section is really due to 
the species of vegetation prevalent and the clearing of the country and 
not, as is held by many, to the rarity of big game along these parts. 


Jack (R. W.). Tsetse Fly Investigations: Visit to Melsetter Bistriet 
and Portuguese East Africa.—^MS. Report forwarded to Colonial 
Office. 1918. Jan. 21. 11 pp. f cap. With 1 map. 

This report contains an account of a journey undertaken by the 
Government Entomologist of Southern Rhodesia to the Melsetter 
District of that territory and in Portuguese East xAfrica, commencing 
in August 1915, with the object of making investigations in connection 
with cases of trypanosomiasis amongst cattle which had occurred on 
several farms situated near the eastern border during the preceding 
seasons. The author summarises his observations as follows 

‘‘(1) A belt of tsetse fly, comprising two species, viz., Glossina hrevi- 
palp is Xewst, and G. pallidipeSj Aiist. extends along the border in 
Portuguese Territory from about ten miles south of Spimgabera to the 
Lnsitii Piver and probably beyond. The belt is very lightly infested. 

“ (2) The eases of trypanosomiasis amongst cattle on farms in the 
Melsetter district are apparently due to an incursion of fly from this bolt 
up the wooded river valleys diiring the summer months. 

““ (3) Infection could probably be avoided altogether by using i-ho 
grazing in the eastern sides of the farms during the winter and moving iho 
eatth* to the western sides for the summer. The transference shoiiiti bo^ 
made before the advent of the rains. ' 

'■' (4) There is no danger of an extensive invasion of this poriion of the 
Melsetter district by tsetse. 

(5) The farms Bayswater, Farfell and possibly small portions of East 
Leigh and South Down might become pei'manent fly-bolts later. Homo 
miles of the Lusitu River within our borders might also be invaded, but 
owing to the scarcity of game, apart from bushbuck, along this well 
populated river, the suitability of conditions there is doubtful. 

‘rib) Ply has apparently been spreading slowly westward of late years 
and it is probable that the infestation of the country near our border -will 
become intensified year by year if conditions remain as at present. The 
farmers on the farms affected are not likely therefore to be able to remit 
in future any measures adopted to avoid infection ; more care is likely to 
be needed rather than the reverse, 

‘ri'^) The best protection against the fly would be the clearing of the 
forest from and in the neighbourhood of the affected farms. 

(8) There is no danger at present of an invasion of onr territory by fly 
moving up the Sabi river valley.” 
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Eoubaub (E.). Aiito-inoeulation et d§?eIoppemeiit primairej dans Us 
muqiieuses buceales, de la larve du GastropMle equin (<Eslre dii 
cheval). [Auto-Inoculation and Primary Development of the 
Horse Bot Larva.— G. R, Acad, Sci, 1917. Mar. 12. Vol. 164. 
No. 11. pp. 453-456. 

The mode of entry of the larvae of the horse bot [Gastropliilus 
intestinalis De Geer) into the intestinal tract of their host and the 
primary conditions of their development are still unknown. According 
to certain authors (Numan, Bbauer) the young larvae after hatching 
out make their own way into the mouth and nostrils. The majority of 
writers, however, state that the larvae are introduced into the mouth 
by licking and then swallowed. The licking was attributed to the 
irritation set up by the presence of the small larvae on the skin. 

Some Eussian authors have set forth special theories on this subject 
based on the discovery of Gastrophilus larvae in cutaneous channels 
in a certain human myiasis. According to Cholodkovsky the larvae 
after leaving the egg penetrate into the epidermis of the horse and set 
up an irritation which would cause the animal to bite the invaded tracts 
and extract the larvae from them. Portohinsky, on the other hand, 
considers that only some of the larvae, which later die out, make their 
way into the epidermis ; these fail to continue their development but 
the irritation set up by them would cause the horse to lick and collect 
vnth its tongue the other larvae which then pass into the digestive 
tract. 

According to the author’s observations the sequence of events occurs 
in a very different wRy. In the first place the eggs do not hatch out 
spontaneously and the primary larvae may remain within the egg in a 
state of latency for several weeks. Then the ripe egg liberates the larva 
by mechanical contact. Contact with the wet tongue is not 
indispensable; sudden friction against the lips or tongue fulfils the 
same purpose and it is well known that horses very rarely lick 
themselves. The primary larvae thus liberated and brought into 
contact with the mucous membrane of the lips or gums immediately 
force their way underneath the epithelium; in this position they can 
be seen through the transparent epithelial wall. The primary larvae 
unlike the larvae of Hypoderma are not capable of penetrating the skin 
whether dry or wet. They then make their way along through the 
mucous membrane of the mouth gradually increasing in size during their 
course. The author observed a larva for nine days on the edge of the 
tongue of a guinea-pig and at the end of this time it had increased three 
times in size and undergone a moult before entering the second stage. 


EPIZOOTIC LYMPHANGITIS. 

Lanfrai^chi (A.)» L’lntrapalpebro-reazione nella diagnosi della In* 
fangite epizootlea. [The Intxa-Palpebral Reaction in the Diagnosis 
of Epizootic Lymphangitis .]—Moderno Zooiatro, 1917, Oct, 3L 
Vol. 5. No. 10. pp. 217-225. With 5 text-figs. 

The diagnostic agent employed by the above author in a few cases 
consisted of an ethereal extract of cr 3 rptococcic pus. The pus was 
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taken with sterile precautions from unopened abscesses, mixed with 
twice its volume of ether, shaken, and allowed to stand for 24 hours. 
The ether was then evaporated on a water bath and the solid residue 
made up again to the original bulk by the addition of distilled water, 
stirred from time to time, and allowed to stand for 24 hours. The 
mixture was then heated for 15-20 minutes at 80° C. and centrifuged. 
The overlying liquid constituted the diagnostic agent and was injected 
in doses varying from 2|- to 3 c.c. according to the richness in 
cryptococci of the pus used. 

In the case of healthy horses or those affected with glanders, 
strangles, botryomycosis, influenza and the common lymphangites the 
inoculation of the above liquid gave rise to an oedema which was 
limited to the seat of injection or at most spread only along the lower 
eyelid, and w’hich began one or two hours after the inoculation and 
reached its maximum in about the 8th to the 10th hour, then became 
gradually re-absorbed and disappeared entirely in 20-24 hours. In 
the case of subjects affected with epizootic lymphangitis the local 
reaction began about the 2nd hour and by the 4th to the 6th hour 
spread along the whole of the lower eyelid, appreciably reducing in 
size the palpebral fissure. The oedema gradually increased and in 
from 20-24 hours reached downwards to the lower edge of the 
zygomatic crest and backwards to the angle of the jaw. This local 
reaction lasted for several hours and then gradually decreased in size 
but was quite appreciable even after three or four days. In addition 
to the swelling a marked degree of purulent conjunctivitis was set up. 
[The author does not say definitely whether the above material was 
tried in cases of sporothricosis. It would be interesting to know 
whether the same results could be obtained with extracts of common 
yeasts.—^En.] 


¥elu (H.). i, Nouvelies recherches sur la Pyoth^rapie de la Lymphanglfe 
6pizootique. [Further Eesearches on the Pyotherapy of Epizootic 
Lymphangitis.J—EidL Soo. Path. Exot. 1917, Oct. VoL 10. 
No. 8. pp. 681-684. 

ii. All sujet des reactions locales dans le traitement de la lymphangfle 

dpizootique^par la pyoth^rapie. [Local Reactions in the Treat¬ 
ment of Epizootic Lymphangitis by means of Pyotherapy .]—BulL 
Soc. Cent Mid. Vet. 1917. Oct. 11. Pec. Mid. ViL 1917. 
Oct. 30. Vol. 93. No. 20, pp. 380-381. 

iii. La pyothdrapie de la lymphangite dpizootique, telle qii^on la pratique 

an Maroc. [The Pyotherapy of Epizootic Lymphangitis as 
practised in Morocco.]— Soc. Cent. Mid. Vet 1917. Nov. 8. 
Rec. Med. Vet, 1917. Nov. 30. Vol. 93. No. 22. pp. 462-456. 

iv. La pyothdrapie dans le traitement des Wessures de harnaehenient 

aux Colonies* [Pyotherapy in the Treatment of Harness Wounds 
in the Colonies.]— Soc. Path. Exot. 1917. Dec. VoL 10. 
No. 10. pp. 901-903. 

V, Au sujet de la prdparation du pyovaecin eontre la lymphangite 
dpizootfqiie. [Preparation of the Pyovaccine for the Treatment of 
Epizootic Lymphangitis.]—1918. Jan. VoL IL No. L ' 
pp* 10-1L 
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vi. Quelques coiis!i6ratioiis siir Fefficaeit6 et la non sp6c!icit6 absoliie 
lie la pyoth^raple aatieryptoeoceiqiie cliez le cliefaL [A Few Con¬ 
siderations on the Efficacity and the Absolute Non-Specificity of 
Anti-Cryptococcic Pyotherapy.]— Ibid, pp. 12-1 

An extract of a preliminary communication by the above author on 
the treatment of epizootic lymphangitis by means of the so-called 
pyo-vaccine ” has already been given recently in this Bulletin [see 
VoL 5, No. 3, p. 186], and since then, as can be seen from the above 
titles, he has endeavoured to give very wide publicity to his methods. 

The most recent method recommended for the manufacture of the 
vaccine is briefly as follows:—^Pus is collected from the unopened 
abscesses of subjects affected wdth epizootic lymphangitis by means of 
a sterile syringe furnished with a wide bore. Also, in order to furnish a 
polyvalent vaccine capable of acting simultaneously on cryptococci and 
associated organisms in cases with complications, he recommends the 
collection of pus or serous fluid from the surface of open lesions or from 
the fissures in the crusts covering them. These products are placed 
immediately in a sterile flask containing a small quantity of ether and 
normal saline solution with *5 per cent, carbolic acid and well shaken 
up. The proportions injected are pus, 1 part, ether, 1*5 parts, 
carbolised saline, 10 parts. If coagulation of the pus has taken place 
the clot is broken up by shaking with glass beads. The mixture is 
then filtered through from four to six layers of sterile gauze in order to 
.eliminate coarse particles. The filtrate is then preserved in well 
stoppered flasks. Long continued exposure to high atmospheric 
temperatures does not seem to have a deleterious effect upon the 
vaccine. 

The method of treatment as employed pretty generally now through* 
out Morocco is as follows:—The pyo-vaccine is administered intra¬ 
venously ; all recent cases of epizootic lymphangitis are amenable to 
treatment where no sinuses with dormant buds have yet formed. A 
dose of from 4 to 6 c.c. is given as a first injection. All lesions containing 
pus are immediately opened by means of a bold crucial incision 
extending into the healthy tissue and leaving behind no sinus. This 
is said to be a condition absolutely indispensable to recovery. The 
disease is first apparently aggravated with the formation of oedematous 
swellings around the swollen lymphatics and abscesses and an increase 
in suppuration and pain. This is the so-called negative phase, and is 
soon followed towards the 3rd or 4th day by marked improvement with 
decrease in size of the swellings, diminished suppuration, and lessening 
or even complete disappearance of pain; this is the so-called positive 
phase. 

The second injection (1| to 2^ c.c.) should be made towards the 
8th or 10th day, sometimes the 12th, as soon as the positive phase or 
improvement in the symptoms begins to become less evident. The 
positive phase which follows the second injection is always very intense, 
and persistent, and when the injection is performed early it may be 
sufficient to bring about complete heahng of the lesions by cicatrisation 
under scab without suppuration. In tMs case the treatment may be 
discontinued for a while. 

The third injection is made in a dose of from | to IJ c.c. at the time 
when cicatrisation appears to become rather slower, that is to say. 
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towards the 8th, 12th, or sometimes the 13th day after the second 
injection. 

The injections are repeated until recovery takes place in the same^ 
doses of I to IJ c.c. as soon as a retardation of the positive phase* 
appears, that is every five or eight days. In cases where the injections 
are followed by an intense and persistent negative phase it is advisable 
to defer further injections until the disease takes on its normal comse 
and diminish the dose of the vaccine. Every time a new abscess or 
fistula appears it is opened boldly as soon as possible. Injections at 
weekly intervals are recommended in cases where the animals cannot 
be kept under regular supervision. Besides the bold incision of lesions, 
local treatment consists in the application of such products as antiseptic 
dusting powders, but the wounds should not be washed. 

In his earlier experiments Vein employed subcutaneous injections 
of vaccine and these were followed either by more or less marked 
oedematous swellings or small collections of pus which became 
discharged by necrosis of the overlying skin. In spite of prolonged 
contact with ether and carbolised salt solution the cryptococci were 
found to have survived in some cases even for two months. The 
abscesses formed locally in the cases of epizootic lymphangitis so 
treated healed quickly after opening, but a few cases treated 
preventatively were followed by manifestations of the disease in other 
regions. 

There appears to be no risk of setting up the disease by means of 
intravenous injections, A few cases are noted in which complete 
recovery took place in from 17 to 22 days after the commencement of 
the treatment. 

The above method of treatment does not appear to be specific, 
inasmuch as striking recoveries appeared to take place after its employ¬ 
ment in such suppurative conditions as long standing fistulae and 
arthritis. Vein quotes Nicolle (Ch.) and Blaizot (L.), who noted 
similar properties in connection with their anti-staphylococcic vaccines 
prepared by treating the organisms with fluorides; also recoveries 
were stated to have been obtained by Weight in cases where the 
disease had no relationship to the organism employed for vaccinating. 
The author concludes that para-specific polyvalent pyotherapy is a 
simple economic method which, judging from the results already 
obtained from it, should take a first place in veterinary therapeutics. 

Brides notes that results exactly comparable to those obtained by 
Vein can be observed after treatment with injections of strictly aseptic * 
pus. 


Nicolle (Maurice), Fayet & Teijche. Traltement de la lymphangite 
^pizootique, au moyen du sue de levure autolys^e. [Treatment of 
Epizootic Lymphangitis by Means of Autolysed Yeast Extract 1 
C.R, AcaLSci. 1917. Dec. 31. Vol. 165. No. 27. pp. 1114-1115. 

The yeast extract is prepared by autolysing for 24 hours at 37® 0. 
pressed yeast in chloroform vapour (M. Nicolle and Adie-Bey's 
method). The material is then centrifuged and the overlying liquid 
filtered through a Chamberland E candle and carbolic acid added in 
the proportion of 0*5 per cent. The liquid is stored in sealed ampoules. 
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This material suggested itself for treatment on account of the close 
resemblance between Rivolta’s cryptococcus and the common yeasts,, 
and the method would thus constitute a so-called “ group anti¬ 
gen-therapy.” The authors give a short account of six advanced cases 
treated with injections of the above extract. Complete recoveries were 
obtained in from 40 to 50 days. In some cases marked local reactions 
were at first observed around the seat of injection together with fever 
and general depression. As the result of their experiments the authors 
recommend the injections to be carried out in the following way :— 

Two c.c. are first injected under the skin of the neck in order to test 
the sensitiveness of the animal. After 4 to 8 days, according to the 
nature of the cases, the dose is raised to 5 c.c.; in another 8 days 10 c.c. 
are injected: one or two further injections of 10 c.c. each may be 
eventually made. The means of eliminating failures and shortening 
the duration of treatment are at present under study. The name 

rivoltine ” is proposed for the extract. 

Bridre (J.). Leucoeytoth6raple ou pyotli6rap!e aseptique. Son emplol 
dans certaines iymphangltes du chevaL [Leucocyte-therapy or 
Aseptic Pvotherapy, Its Use in some Equine Lymphangites.]— 
C,KAcad,ScL 1917, Dec. 31. VoL 165, No. 27. pp. 1121-1123. 

Two French authors, Belin and Velu (see above), have recently 
claimed to have treated cases of equine epizootic lymphangitis 
successfully by means of pyotherapy, that is, by means of injections of 
pus diluted in ether and carbolised salt solution. These authors hold 
that the method is analogous to Wright’s vaccine therapy but admit, 
however, that the treatment appears to furnish equally successful 
results in non-specific suppurative conditions such as ulcerative 
lymphangitis, chronic fistulous wounds, etc. Belix also treated by this 
method cases of ulcerative lymphangitis using pus taken from the 
lesions of that disease. As, ho’wever, the causal organism (Preisz-Nocard 
bacillus) is often extremely scanty in the pus any success obtained 
could not be put down altogether to the action of the organisms. 

Bridre endeavoured to ascertain whether the results obtained could 
not be attributed to the action of the leucocytes or their debris and 
thus treated a certain number of horses suffering from epizootic or 
ulcerative lymphangitis with aseptic pus. Each horse was injected 
under the skin of the breast with 1*5 c.c. of turpentine. After four or 
five days G c.c. of pus was taken from the abscess set up and mixed 
immediately with 24 c.c. normal salt solution, carbolised 0*5 per cent. 
This mixture was thoroughly shaken up and then diluted five times and 
injected subcutaneously in doses of 3 to 5 c.c. at intervals of 6 to 10 
days. Marked improvement is stated to have been observed after the 
emplojonent of the treatment in cases of both of the above diseases^ 
although all local treatment was neglected. 

LaneR4hghi (A.) & Barbelli (P.). La pioterapla nella linfanglte 
epizootiea. [Pyotherapy in the Treatment of Epizootic Lymphan¬ 
gitis .]—Moderno Zooialro Pt. Sci. 1917^ Deo, 31. VoL 5. 
No. 12. pp. 261-275. With 9 text-figs. 

In this article the above authors record a number of cases, 13 in all, 
of epizootic lymphangitis treated according to the methods recently 
described by Eelin and by Velu (see above). 

(CM9) B 
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The procedure as recornmended by these authors is stated to have 
beeu rigorously carried out and a number of control animals similarly 
affected submitted to treatment by simple evacuation and washing of 
the abscesses. As the result of their experiments the authors 
emphatically declare against the use of so-called auto-pyotherapy. 
In no case did they observe the normal development of the disease 
arrested. They admit that the number of animals experimented upon 
was relatively small, but, on the other hand, the lines of treatment 
prescribed were carried out under the best conditions, and thus they 
conclude that the mode of treatment is not applicable to current 
practice. 


BACTERIAL DISEASE. 

Palazzolo (G.). Nuo¥e ricerche suli’ eziologia e sulla trasmissione 
della peste de polmdes (infezione da ascessi) o mal dos polmdes 
(male degli ascessi)* [Further Researches on the Etiology and 
Transmission of Peste dos Polmdes (Abscess Plague) or Mal dos 
Polmdes (Abscess Disease),]— Nuovo Ercolani, 1917. Nov. 30. 
VoL22. No. 22. pp. 317-322. With 1 fig. 

Outbreaks of the above disease cause great economic losses to cattle 
breeders in the States of Minas Gerfies and Parang, Brazil. 

It was first studied and described in 1912 by Diaz (Ezequiel) and 
Leisboa (Marques), who attributed it to infection with an organism 
•of the Pasteuxella group. 

The disease was studied by the author on a ranch in the State of 
Parana about 3,000 ft. above sea level, where the rains continue for 
about 120 days in the year. The daily temperature attained at certain 
periods 34*^ C. The clinical aspect of the disease is said to be typical. 
Young calves present a very repulsive appearance, the coat becomes 
ruffled, condition very weak and emaciated, and ulcerating abscesses 
and suppurating fistulae appear ah over their bodies, which issue a very 
offensive odour. Numerous larvae of the “ varejeras ” fly are deposited 
on the ulcers. Febrile symptoms are rarely seen but diarrhoea of a 
haemorrhagic nature is almost invariably seen shortly before death, 
which usually occurs after about 12 days from the onset of symptoms 
from inanition. 

In adult cattle the disease assumes a chronic form and in these cases 
one or more abscesses develop showing little tendency to ulceration 
and after six weeks or two months the animal usually completely 
recovers. 

Pus taken from an unopened abscess on a naturally affected calf 
sown out aerobically and anaerobically on laboratory media gave rise 
to typical cultures of bi-polar organisms of the so-called Pasteurella 
group. Inoculation of broth cultures intraperitoneally into rabbits 
caused d^th^ in from, 18 to 24 hours with abundant blood-stained 
exudate rich in bi-polar organisms in the serous sacs. Ten c.c., of this 
^udate was injected subcutaneously into a 20 days old calf. Two days 
afterwards there appeared at the seat of injection an abscess as large 
as a hen^s egg and on the third day it discharged. The animal presented 
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no marked rise in temperature but drank very little milk and was 
depressed, tad a rougk coat and muscular tremors. On the fiftk day 
abscesses were noticed on tbe buttocks and tbe animal became still 
more weakly in condition. Tbe superficial lympbatic glands were 
swollen, and a febrile rise of temperature was noted. On tbe sixth day 
tbe animal refused all food, tbe secondary abscesses discharged a 
yellowisb blood-stained foetid pus, tbe breathing became dyspnoeic 
and the pulse weak and irregular. Finally blood-stained diarrhoea set 
in. On the seventh day tbe animal became semi-comatose, with 
temperature sub-normal, and died. On post-mortem examination 
an abundant blood-stained exudate was found in tbe peritoneal 
cavity, all the viscera were congested and tbe lymphatic glands 
were markedly swollen and hyperaemic. Tbe intestinal mucous 
membrane was inflamed throughout. Bi-polar organisms were 
recovered by inoculation of heart blood on culture media. 

Tbe disease is generally believed to be more prevalent during tbe 
rainy season, but as cattle are usually herded together and tbe cows 
generally calve at that time tbe author attributes tbe increased number 
of outbreaks during that season to tbe bad hygienic conditions under 
which tbe animals live. 


DISEASES DUE TO FILTEEABLE VIEUSES. 

(a) Eabies. 

Remlinger (P.) i. Contribution h i’^tude de la rage du cobaye. 
[A Study of Rabies in tbe Guinea-Pig.]— Arm. Inst. Pasteur. 1917. 
Nov. VoI.SL No. 11. pp. 537-570. 

ii. Comparaison de Finoeulation du virus rabique au lapin el au cobaye. 

[Comparison between tbe Effects of Inoculating Rabies Virus 
into the Rabbit and Guinea-Pig.]— O.R.Soc. Biol. 1917. July 28. 
VoL 80. No. 15. pp. 670-672. 

iii. Presence du virus dans la rate du cobaye rabique. [The Presence 

of tbe Virus in tbe Spleen of tbe Rabid Guinea-Pig.]— Ibid. 
Oct. 20. No. 16. pp. 789-791. 

iv. Sur Fabsorption du virus rabique par les muqueuses saines. [The 

Absorption of tbe Rabies Virus by the Healthy Mucous Mem¬ 
branes.]— Ibid. Nov. 10. No. 17. pp. 815-817. 

Y, Diffusion du virus rabique dans Teau pbysiologique etie liquid© ie 
Locke* [Diffusion of tbe Rabies Virus in Normal Saline Solution 
and in Locke’s Muid.]—Ibid. Nov. 24. No. 18. pp. 863-865. 

vi. Analogies expMmentales du tetanos et de la rage. [Experimental 
Analogies between Tetanus and Rabies.]— Ibid. pp. 865-868. 

vii. Sur la presence du virus rabique dans les capsules surr^naies. [The 
Presence of tbe Rabies Virus in tbe Suprarenal Capsules.]— Ibid, 
Dec. 22, No. 20. pp. 951-952. 

Extracts of two articles published by tbe above author on tbe 
peculiar symptomatology of rabies in tbe guinea-pig have already 
appeared in this Bulletin [see VoL 5, No. 3, pp. 192-194]. Tbe experi¬ 
mental data upon which Ms observations were based are detailed in 
(0449) ' 
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the first article mentioned ahove and a summary of these observations 
together with those of the second and sixth on the above list are set 
forth in the conclusions to that article :— 

“ Whilst the fixed vims always produces the paralytic type of rabies in 
the guinea-pig the street vims" on the other hand may set up a disease 
which may show a great variety of symptoms. The furious form is one of 
the most commonly observed forms, but all kinds lying intermediate 
between the most violent and, on the other hand, the most attenuated 
forms may be produced. Sometimes there is no agitation whatever the 
predominant symptom being dyspnoea and the symptoms might easily 
be mistaken for any of those of the numerous epizootic pulmonary affections 
of the guinea-pig. The dyspnoea even may he very slight and the disease 
then shows greater analogy with a septicaemia than a broncho-pneumonia. 

“ The^ spasmodic form which may be observed more especially after 
inoculations into the anterior chamber of the eye or nasal instillation is of 
a veiy special kind. It is essentially characterised by a violent reaction 
both objective and subjective (pruritus) at the seat of inoculation, 
pharyngeal gurglings and spasms, and convulsive crises. It shows great 
similarity with the most common forms of rabies in man. 

“ The course of rabies after its onset in the guinea-pig may be extremely 
short. Besides the above-mentioned forms which usually run their course 
in from 24 to 48 houi-s there is a fulminant form of such short duration 
that the disease may escape observation and death appears to take place 
suddenly. It follows that in experiments on rabies every guinea-pig which 
sucomnbs without showing any symptoms should be held as suspicious. 
Negri bodies should be looked for and the medulla sub-inoculated. 

“ Paralytic rabies shows itself as a flaccid form and as a contractile 
or pseudo-tetanic form. Both these forms may disclose an ascending 
course and bring about Landry’s syndrome which is so frequently observed 
in the course of rabies symptoms. 

certain number^ of factors may exercise an influence on the 
symptomatology of rabies. In the course of passages from guinea-pig to 
guinea-pig the street virus becomes more rapidly exalted than in the 
course of passages from rabbit to rabbit. After from 8 to 10 passages it 
invariably produces death in from 5 to 7 days. The first inoculations 
with virus from a dog may set up paralytic rabies. After 2 to 4 passages 
furious rabies is on the other hand observed in its most exalted form. 
The violence of the symptoms becomes afterwards attenuated and there 
are produced dysnoeic and pseudo-septicaemic forms which are then 
replaced towards the 20th passage by a paralytic form and this is afterwards 
the type invariably seen. The mode^ of inoculation and in the case of 
intra^muscular or subcutaneous injection the seat of inoculation, the aare 
of the animal, the dose of virus injected, etc., have also a bearing on the 
symptoms observed. ^ Whilst, in the case of intracranial or intraocular 
injections all the various forms of rabies may be noted, inoculations into 
the thigh muscles or into the plantar cushion of the foot set up almost 
exclusively the pseudo-tetanic form. The analogy between this picture 
and that of tetanus is made still more manifest bv the fact that in the case 
of subcutaneous or intramuscular inoculation the paralysis almost always 
commences around the seat of inoculation. 

Pa^Iytic rabies is observed more especially after inoculation with 
paralytic street viruses, in the case of young animal.«i, and after the use of 
laige doses of vims, whilst in the case of full-grown animals and with the 
use of very sm^ doses there is a tendency for the furious form to be set 
up. In experimental guinea-pig rabies there is no splanchnic type 
comparable to the splanchnio t^e in tetanus. 

** The guinea-pig k quite appreciably more susceptible to rabies than 
the rabbit; the period of incubation is shorter, and very minute or 
attenuated doses which fail to produce any effect on the rabbit set up the 
disease in the guinea-pig. These facts present a considerable advantage 
wlnoli, however, only in part counterbalance the brief duration of the 
disease and its variability from the clinical point of view# This must not 
be lost sight of in the case of investigations on rabies.” 
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iii. Babes appears to liave been the only investigator who succeeded 
in transmitting rabies by spleen inoculation and he was led to believe 
that the spleen sometimes contained the virus, inasmuch as inflam¬ 
matory and sometimes necrotic nodules could be observed in the 
spleens of men and other animals found dead of rabies. In Remlinger’s 
experiments positive results were obtained in three out of 12 young 
gmnea-pigs inoculated sub-durally and into the neck muscles with 
emulsions of the spleen of guinea-pigs that had died from 1-12 hours 
previously from rabies. Inasmuch as these results might have been 
produced by the post-mortem diffusion of the virus he further 
inoculated 12 guinea-pigs from the spleens of rabid guinea-pigs which 
were killed a few hours before death should have taken place, and 
in this experiment also positive results were obtained in three cases 
In a third series of experiments 12 guinea-pigs which had succumbed 
to inoculation with the street virus were left for 24-48 hours at 
laboratory temperature and the spleens were then inoculated into the 
muscles of the neck of susceptible guinea-pigs ; one animal only out of 
12 developed the disease. Similarly, out of 6 guinea-pigs inoculated 
in the same way with three rabid spleens each 1 only developed 
rabies. This would indicate that the presence of the virus in the 
spleen is not due to a post-mortem generalisation. 

iv. In 1903 Remliiiger succeeded in transmitting rabies in 7 cases 
out of 12 by instillation of fixed virus on the pituitary mucous 
membrane of the rabbit, and these results confirmed those previously 
obtained by Galtier and Comte. More recently Fermi (1907) using 
a Sardinian virus adapted to rats obtained positive results in the case 
of the rat (all positive) and also vflth the rabbit and guinea-pig (a few 
failures). Eepetto (1909) using this same virus arrived at a similar 
conclusion (3 positive results out of 5 in the case of the rat). On the other 
hand Galbiati (1906) and Garcia y Izoara (1905) obtained negative 
results only. The latter author observed that animals became affected 
with rabies in cases where the mucous membrane was very slightly 
injured and thus believed that the injury caused by foreign bodies 
might constitute a port of entry through the mucous membrane and 
give rise to errors. In his experiments Remlinger carefully avoided this 
source of error and out of 30 animals inoculated in the series described 
11 contracted the disease. Although young guinea-pigs seemed to be 
more susceptible than adults the absorption of the virus through the 
pituitary mucous membrane appeared to be less dependent upon the 
state of the membrane than on the adaptation of the virus to the 
species of animal injected with it. Thus in the case of the rabbit the 
fixed virus gives a high percentage of positive results and in the case 
of the guinea-pig the number of positive results increases with the 
number of passages through the guinea-pig the vims used has been 
subjected to. 

In 1903 the author obtained negative results only after the instillation 
of fixed virus into the conjunctival sac of the rabbit; positive results, 
however, had been recorded by Gamier and Comte. More recently 
Nicholas (1904) obtained positive results in 12 cases out of 57. A 
fresh series of experiments undertaken on the guinea-pig with a virus 
adapted for this animal by means of numerous passages also furnished 
negative results only. These negative results are in agreement with 
those obtained by Garcia y Izoara, Galbiati, and Fermi. Instillations 
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of virus on to the mucous membrane of the vagina, penis, and anus, as 
in Feemi’s experiments, likewise gave negative results only. The 
pituitary mucous membrane thus appears to be the only surface 
permeable to rabies infection. 

V, Bujwid (1905) showed that if healthy calf brain is placed in 
contact with rabies brain and kept in the dark in an atmosphere free 
from oxygen the normal brain becomes infective for the rabbit few 
days later, Nitsch (1905) also showed that if a rabid rabbit brain is 
placed in distilled water or normal saline solution in an atmosphere 
free from oxygen the virus passes after 24 hours into the liquid. 

Reinlinger placed the washed brains of guinea-pigs which had 
succumbed to the jBxed or street virus in sterilised Ringer-Locke fluid 
in the incubator at 37® C. for from 1-4 days. Out of 30 guinea-pigs 
inoculated into the neck muscles with doses of from 2 to 3 c.c. of the 
fluid three died of septicaemia due to contamination, 20 remained 
healthy, and 7 became definitely affected with rabies. The above 
lesuJts could not have been due to growth of the virus inasmuch as 
similar results were obtained after the injection of salt solutKn placed 
in contact with rabid brains and kept in an ice chest or at room 
temperature. It is stated that this could not have been due to putre¬ 
faction for after the immersion of the brain in various oils in which 
putrefaction could also take place negative results only followed 
inoculation of the surrounding liquid. Further after the prevention of 
putrefaction by immersion in glycerine the surrounding liquid was 
found to be more virulent than when Ringer’s fluid was employed, 

vii. The supxa-xenal capsules in animals dead from rabies have been 
shown to be virulent by some observers. Rook obtained positive 
results in one case out of every two. Inasmuch as these results have 
been criticised by some authors on account of the fact that not sufficient 
care was taken to avoid the possibility of post-mortem generalisation 
the author performed two series of experiments. In one of these 16 
guinea-pigs were inoculated in various ways with street virus and 
killed several hours before death apparently would have taken place. 
Emulsions of the capsules in saline solution inoculated into the neck 
muscles of guinea-pigs gave positive results in 7 cases out of 16. In 
the second series 16 guinea-pigs similarly inoculated with street virus 
were kept at room temperature for from 24-48 hours after death. 
Emulsions of the capsules then inoculated into guinea-pigs gave 
positive results in 11 out of 16 cases. It is thus concluded that the 
supra-renal capsules are often virulent in the course of rabies and that 
the virulence is not necessarily due to post-mortem generalisation. 

Nicolle (Charles). De Femploi du eobaye comm© animal r6actif pour le 
diagnostic experimental de la rage des rues. [The Use of the 
Guinea-Pig for Experimental Diagnosis of Street Rabies.]—- 
C.RSoc.Biol 1917. Oct. 20. VoL80. No. 16. pp. 788-789« 

From motives of economy the guinea-pig has been employed since 
July 1916 at the Pasteur Institute, Tunis, for the above purpose 
instead of the rabbit. The diagnosis is made by inoculation of one drop 
of emulsion from the nervous centres of the suspected animal into one 
eye; ^ the material had usually been forwarded in glycerine. In 
practice the new method was found to give as good results as when 



VoL 6. No. L] Diseases due to Filterable Viruses, 


23 


rabbits were employed. During tLe year 1915-1916 rabbits only were 
employed, 68 inoculations were made with 32 positive resiiitS; 31 
negative, and 5 doubtful. During the year 1916-1917 the guinea-pig 
was substituted for the rabbit; 83 inoculations were made with 41 
positive results, 23 negative, and 19 doubtful. '\'\Tiilst the employment 
of the guinea-pig was more economical it had a disadvantage in that 
furious rabies is of commoner occurrence than in the case of the 
rabbit. No accidents, however, occurred. It is stated that street 
rabies in the guinea-pig shows an infinitely greater variety of symptoms 
than in the rabbit. This has been discussed in detail by REMLmaER 
[see above]. 

Burmeistee (W. H.). Efieet of the Injection of Nonspecific Foreign 
Substances on the Course of ExperimentalRabies.— Jl. Infect, Dis, 
1917. July. VoL 21. No. L pp. 95-107. With 5 tables. 

“ Investigations on the treatment of infections diseases have recently 
received additional stimnli as a result of many favourable reports on the 
effect of nonspecific biochemic therapy in some "of these diseases. Principal 
among the latter are rheumatic arthritis, gonorrheal arthritis, and typhoid 
fever. Experimentally, it has long been known that the resistance of 
animals to some infections could occasionally be raised by the injection of 
heterogeneous nonspecific substances. Thus Pfeiffer found that by inject¬ 
ing broth intraperitoneally the resistance of guinea-pigs to cholera infection 
was materially raised. Thus, also Babes, I’ermi, and Repetto claimed to 
have produced immunity to rabies by subsequent treatments with normal 
brain tissue. Fermi claims, furthermore, to have rendered animals immune 
to experimental rabies by injections of fresh egg-yolk, mixtures of 
cholesterin and lecithin, and other lipoidal substances. The work of Babes, 
Fermi and Repetto have, however, not met with universal confirmation 
by other investigators. The objection most frequently raised to this work 
has been that the rabies inoculations were made subcutaneously. Their 
protocols present recoveries in 50~G6 per cent, in relatively large series of 
animals. According to Koch, however, inoculations subcutaneously of 
rabies virus result in positive takes in only about 50 per cent, of the animals 
inoculated, whereas subdural or intracerebral inoculations are positive in 
100 per cent. Repetto contends, however, that the percentage of positive 
infections in the subcutaneous inoculation of the virus in rats is greater 
than this, and that the results not in accord with his were obtained by 
others who did not repeat all the conditions of his experiments. The 
control series of Fermfs experiments show a high mortality. He frequently 
worked with an equal number of animals in the control series, and the 
death rate from rabies invariably was 100 per cent. His findings, that 
nonspecific therapy in his street virus experiments resulted in a greater 
number of cures than did specific treatment administered according to the 
routine method of Pasteur, are almost paradoxical. If legitimate criticism 
is to be avoided in future experimental therapeutic investigations of rabies, 
all animals should receive their virus inoculations subdurally or intra- 
cerebrally. True, such inoculations are most radical and do not at aE 
resemble the manner in which man or animals usually become infected^ 
However, unless a therapeutic measure can be discovered which will 
withstand the most rigid conditions, it would scarcely seem advisable to 
substitute it clinically for the practically universal Pasteur method of 
treatment,” 

The author then proceeds to describe a series of experiments in 
which 63 rahhits were inoculated in all, 17 serving as controls. These 
rabbits were injected subdurally with from 3 to 5 times the minimum 
lethal dose of virus and certain animals were then treated by intra¬ 
venous injection of horse serum, egg-white, egg-yolk, broth culture 
media, globulin of horse serum (both anti-tetanic and anti-diphtheria 
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serum being used), typhoid vaccine, or tuberculin. Tbe^ maximum 
dose of these substances compatible with the physical condition of the 
animal was used. A few of the animals succumbed to attacks 
resembling acute anaphylaxis. The following conclusions are drawn 
up by the author as the result of these experiments :— 

‘‘ The injection of certain nonspecific substances (horse serum, seraixi 
globulin, egg-white, egg-yolk, broth, typhoid vaccine, or tuberculin) does 
not inhibit~the course of experimental rabies in rabbits produced by non- 
attenuated virus. The seemingly beneficial effect of tuberculin in the 
early series of the experiments must be disregarded because of the survival 
of some control animals inoculated at a later date with the same virus. 

“ The results of Fermi and Eepetto cannot be obtained with egg-yolk 
injections when potent rabies virus is inoculated subdurally or intra- 
cerebrally in rabbits. 

“ Rabbits surviving an intracerebral inoculation of attenuated rabies 
virus (fixed or street virus), may become hypersensitive to a reinoculation 
of the same virus made in the same way.” 

Koyaxo (Tadayasu). liber das VerhaUen der Blutkorperchen der 
experimenfell (durch das fixe \/irus) an Tollwut erkrankten Kanin^ 
ehen. [The Composition of the Blood Corpuscles in Rabbits 
Experimentally Inoculated with Rabies (Fixed Virus ).]—MitteiL 
a. d. Med. Fah d. Kais. Univ. zu Tokyo, 1917. Man VoL 17. 
No. 1. pp. 69-85. With 6 tables & 8 figs. 

In this article the author describes experiments in which a dozen 
rabbits were inoculated subdurally with the fixed rabies virus and the 
corpuscular contents of the blood were subsequently carefully estimated 
daily up to the time of death. The corpuscles of each rabbit were also 
counted before inoculation; tbe relative proportions of the various 
corpuscles according to numerous authors are also indicated. The 
following are the author’s conclusions:— 

“ (1) The fixed rabies virus has no noteworthy action upon the red 
corpuscles of the rabbit, 

“ (2) In some oases no leucocytosis is caused by the fixed virus in the 
rabbit and in other cases only a slight degree of leucocytosis. 

‘‘ (3) This leucocytosis is independent of the increase in body tempera- 
tuie in experimental rabies. 

“ (4) Polynuclear pseudo-eosinophiles constitute the majority of the 
white corpuscles in the rabid rabbit, especially in the course of the paralytic 
symptoms, whilst, on the other hand lymphocytes |)mdoiniiiate in "the 
normal blood of the rabbit. 

‘‘ This increase in the polynnolears can be observed to a high degree 
first of all a few days after the subdural inoculation and then it sinks down 
to its normal level and rises again markedly for the second time with the 
onset of paralysis; this is characteristic of rabies as Courmont has already 
indicated, 

(5) The onset of paralysis is always accompanied by a marked increase 
in the young forms of the poiynuclears, myelocytes, metamyelocytes and 
stahkemigen. No myeloblasts can be observed at this stage. 

“ (6) The eosinophiles gradually decrease in number after ‘ the 
inoculation, 

‘M7) The mast cells increase in number for a few days (at most three 
days) after the subdural inoculation, but this is not characteristic of 
rabies as it was also seen in control animals. 

“ (8) The large mononuclears and transition forms show no noteworthy 
changes, 

(9) The small lymphocytes which are about the same size or §maller 
than the red corpuscles decrease suddenly with the onset of paralytic 
symptoms. On the other hand they may be observed to increase during 
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the first hour or for a few days after the subdural inoculation as in the 
•case of mast cells, but this is not specific for the fixed virus as it was also 
seen after inoculation with normal non-rabid brain substance, 

"'• (10) Prom the above data one may infer that the fixed virus has a 
^stimulating action upon the bone marrow so that certain changes are 
brought about in the blood composition and apparently some effect is also 
produced upon the lymphatic system. Although this effect is not pro¬ 
nounced during the incubation period it becomes suddenly manifest with 
the onset of symptoms. 

“ This conclusion thus lends considerable support to the probability 
of the presence of a rabies toxin in the blood and lymph stream especially 
with the onset of symptoms,’’ 

(b) EmDERPEST. 

/ 

Shilston (A. W.). The Vitality of the Rinderpest Virus outside the 
Animal Body under Natural Conditions.— Agric, Res. Inst. Pusa. 

Memoirs of the Department of Agriculture in India. Veterinary 
Series, 1917. Oct. Vol. 3. No. i. 32 pp. With 4 plates. 
Calcutta : Thacker, Spink & Co. [Price As. 12 or Is.}. 

‘‘ Although rinderpest has been the subject of extensive investigations 
in many countries, great uncertainty has existed with regard to the length 
of time the virus is able to survive outside the animal body either under 
natural conditions or when special measures are taken to preserve its 
vitality. The question of the duration of rinderpest infection, apart from 
affected animals is, however, of great importance in relation to the control 
of the disease in the field, and the observations recorded in this memoir 
were carried out with a view to obtaining exact information on this point 
under varying conditions in India.” 

A long list of references to the literature of the disease is given to 
indicate the extent to wiiich the views of various authorities differ. 

In order that the tests might be as complete as possible they were 
carried out by the author both at the Muktesar laboratory, 7,500 ft. 
above sea level and, with the exception of the tests of meat, blood, and 
bones, at Bareilly under plains’* conditions. The experiments in 
each case are described separately. 

(I) Duration of Rinderpest Infection on Ground in the Open. 

(a) Observations at Muktesar. Several authorities who state their 
opinion that rinderpest infection may persist, under certain conditions, 
for long periods refer to the rapidity with which the virus is destroyed by 
exposure to sunlight. 

To determine therefore to what extent the duration of ground infection 
was influenced by direct sunlight, two small wire enclosures were 
-constructed, one without any protection against the sun. and the other 
almost entirely shaded by overhanging trees. 

'' For the purpose of infecting the enclosures, two “ Hill ” bulls suffering 
from acute rinderpest, with vesicles in the mouth and diarrhoea, were 
turned into each and allowed to remain until in a dying condition. They 
were then removed and at varying intervals healthy ‘‘ Hill ” hulls were 
placed in the enclosures to test the existence of infection. Each test animal 
was kept in the enclosure at least 24 hours, usually longer, and was 
afterwards disinfected and segregated with healthy “ Hill ” bulls to 
■control the possibility of subsequent outside infection. 

“ In the case of those animals which contracted the disease, the 
diagnosis was confirmed by post-mortem examination or blood inoculation. 
'The susceptibility of all animals which failed to react was subsequently 
tested by the inoculation of virulent blood or, in a few cases, exposure to 
infection in later experiments. 
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“ During the period covered by the tests all varieties ^of weather 
conditions were experienced except great cold. The daily maximum shade 
temperature varied from 63° to 82° T. and the minimum from 47° to 62° 

“ (b) Observations at Bareilly.—Tests similar to those described above 
were repeated at Bareilly. Two enclosures, one fully exposed and the 
other well shaded, were employed as before. 

Throughout the experiments the weather was clear and bright with 
a maximum shade temperature varying from 100° F. when the observations 
were commenced, to about 75® F. at their close: the daily minimum 
temperature varied from 70° to 45° F. during the observations.” 

The author gives brief and concise details of these experiments. 

In the following table a summary of these experiments is given. 


Number 

of 

Experiment. 

Intervals after removal of 
the sick animals at which 
infectiveness was tested. 

Eesult. 


1. Ground exposed to direct s imligJiU 
(a) At MuMesar. 

1 

1 and 2 days 

Infection absent. 

2 

16 and 20 hours 


3 

16, 20, and 24 hours 

: 

4 

12, 24, and 30 hours 

>> S5 

5 

5, 8, and 20 hours .. 

j j *1 

Fnlection present after 5 
and 8 hours but not after 
20 hours. 

6 

5» 8, and 20 hours ., 

7 

5 8 and 20 hours .. 

(b) At Bare a‘p 

Infection absent. 

i 

8, 20, and 32 hours.. 

Infection absent. 

2 

6, 12, and 24 hours.. 

Infection present after 6 
hours but not after 12 
and 24 hours. 

3 

4, 8, and 20 hours . • *. 

Infection present after 4 
hotirs but not after 8 and 
20 hours. 


2. Ground shaded by trees» 

(a) At MuMesar. 

1 

2, 3, and 4 days 

Infection absent. 

2 

44, 56, and 72 hours 


3 

32, 48, and 56 hours 


4 

6, 18, 30, and 48 hours 

Infection present after 6 
hours but not after 18, 
30, and 48 hours. 

5 

6, 18, 30, and 48 hours 

(b) At Bareilly, 

Infection present after 6 
and 18 hours but nox 
after 30 and 48 hours. 

1 

8, 20, and 32 hours. • 

Infection absent. 

2 

8, 20, and 32 hours.. 

Infection present after 20 
hours but not after 32 
hours. 

3 

8, 24, and 48 hours.. 

Infection present after 24 
hours but not after 48; 



hours. 
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“Conclusions.—(1) In tlie Mils open ground free from vegetation and 
exposed to direct sunlight, when heavily infected hy animals suffering 
from rinderpest, was found to he infective for healthy cattle eight hours, 
after removal of the sick animals but not for a longer period. In the 
plains under similar conditions infection did not persist for more than six 
hours. 

^ “ (2) When protection from direct sunlight was provided the rinderpest 
virus was found to survive on the ground in the Mils for 18 hours and m 
the plains for 24 hours but not for longer periods. In some of the 
experiments infection was absent after similar or shorter intervals of 
tim^^” 


(II) Duration of Rinderpest Infection in Closed Sheds^ 

(a) Observations at Mnktesar.—“ In order that the conditions nnder 
which the tests were carried out might be as variable as possible, two 
sheds were utilised. One was a well built masonry stable with slate and 
cement floor and the other a rough wattle-and-mnd erection with 
thatched roof and plain earth floor, the latter being the common type 
of cattle shed found in the hill district. 


Number 

of 

Experiment. 

Intervals after removal of 
sick animals at wMch in¬ 
fectiveness was tested. 

Eesult. 


(a) In stone stable at Iluhtesar, 

1 

4, 5, and 6 days 

Infection not present. 

2 

32, 56, and 80 hours 


3 

24, 48, and 72 hours 


4 

6, 18, and 30 hours.. 

Infection present after 0 
and 18 hours but absent 
after 30 hours. 


(b) wattle-and-mvd shed at MuMesar, 

1 ! 

2, 4, and 6 days 

Infection present after 2 
days but absent after 4 
or 6 days. 

2 ! 

3, 4, and 5 days 

Infection not present. 

3 ! 

24, 48, and 57 hours 

Infection present after 24 
and 48 hours but absent 
after 57 hours. 


(o) In open stables at Bareilly^ 

1 i 

12, 24, and 48 hours .. ^ 

12, 24, and 48 hours 

Infection not present. 

2 

Infection present after 12 
hours but absent after 24 
and 48 hours. 

3 

12, 24, and 48 hours 

Infection present after 12 
hours but absent after 24 
and 48 hours. 

4 

8, 20, and 44 hours.. 

Infection present after 8 
hours but absent after 20 
and 44 hours. 

5 

8, 20, and 32 hours.. 

Infection present after 8 
and 20 hours but absent 
after 32 hours. 

6 

8, 20, and 32 hours.. 

Infection present after 8 
and 20 hours but absent 
after 32 hours. 
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Hill bulls suffering from rinderpest were placed in the sheds to infect 
them and were left there until a short time before death; no litter was 
taken from the sheds during an observation. At intervals after the 
removal of the sick animals healthy Hill bulls were turned into the 
sheds and left for at least 24 hours to test whether the rinderpest virus 
was still capable of causing infection. Later the test animals were 
isolated in company with healthy bulls to control the possibility of 
outside infection. The susceptibility of all animals failing to react was 
subsequently tested by an injection of virulent blood or successful 
exposure to natural infection in later experiments. 

“ Fost-7noHem examinations and, if necessary, blood inoculations, were 
carried out in the case of all animals which died without having shown 
diagnostic symptoms during life. 

During the observations tbe daily maximum shade temperature 
varied from 56° to 73° F. and the minimum from 37° to 57° F. 


“(b) Observations at Bareilly.—For these tests two stables of similar 
construction were employed. Each was built of brick, closed on three 
-sides but open on the fourth, with tiled roof and earth floor. The tests 
were carried out as in previous experiments. The variation in shade 
temperatures were the same as noted under the tests of ground infection 

The table on page 27 gives a summary of the results obtained. 

“ Conclusions.—(1) In the hills, rinderpest infection was found to persist 
in a stone stable with slate floor for 18 hours after removal of the sick 
animals, but not for longer periods, 

“ (2) In a wattle-and-mud shed with earth floor and no windows, in the 
•same situation, rinderpest infection persisted for 48 hours after removal 
of the sick animals, but not for longer periods. 

“ (3) In the plains, open stables were found to be infective up to 20 
hours after removal of the sick animals, but not for longer periods.’’ 


(Ill) Duration of Vitality of the Rinderpest Vines in 
Faeces, Urim and Mucus Discharges, 

“ In the foregoing obseivations the method of testing the presence of 
rinderpest infection by placing healthy animals on the infected areas, 
although simulating natural conditions most closely, does not allow of 
precise conclusions being drawn as to the vitality of the virus owing to the 
possibilities of accidental avoidance of the infected material by the tost 
animals. The following experiments were therefore carried out to tost 
more accurately the length of time that the virus can maintain its vitality 
in faeces, urine, and mucus discharges from animals suffering from 
rinderpest. 

“ (a) Observations made at Muktesar.—^The material was collected from 
sick animals at the height of an attack and kept at room temperature in 
open vessels. At intervals portions of it mixed with a small quantity of 
meal were fed to healthy cattle. Owing to failure to produce infection in 
the first two experiments by this method of administration some of the 
material was also rubbed into the nostrils and on the muffle of the test 
animals in the subsequent observations. 


“(b) Observations made at Bareilly.—^As the purpose of the tests with 
•discharges from sick animals was to control the observations ca ried out 
in the enclosures and various buildings under more natural conditions, the 
procedure followed at Bareiby was to collect and mix the material and 
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divide it into two portions ; one half was then stored in the shade at air 
temperature and the other exposed to direct sunlight in the open. At 
intervals the infeotiveness of each portion was tested on healthy hill bulls 
as in the experiments at Muktesar. 

“ The daily maximum shade temperature varied from 82° to 95° F. and 
the minimum from 58° to 68° F., during the observations.” 

The above experiments are summarised in the following Table :— 
(a) Observations at Muktesar, 


No. 

, 

Intervals after 


of 


collection at which 


Experi- 

Material. 

infectiveness 

Eesult. 

ment. 


was tested. 


1 

Faeces 

48 and 72 hours 

\ 

2 

Urine 

Faeces 

» » • 
36 and 48 hours 

iNot infective. 


Urine 

24 and 33 hours 

1 

3 

Faeces 

28 and 44 hours 

Infective after both 




intervals. 


Saliva and na¬ 

»> 99 • 

Infective after both 


sal discharge. 


intervals. 

4 

Faeces 

29, 48, and 54 hours 

Infective after all in- 




tervals. 


Saliva and na¬ 

99 99 

Infective after 29- 


sal discharge. 


hours, but not after 
48 and 54 hours. 

5 

Faeces, saliva 

48, 66, and 78 hours 

Not infective. 


and nasal dis¬ 
charge mixed 




Faeces . 

30, 48, and 72 hours 

Infective after 30 and 




48 hours, but not 
after 72 hours. 


(b) Observations at Bareilly, 


No. 

of 

Experi¬ 

ment. 

Conditions 
under which 
mixed faeces 
and urine 
were kept. 

Intervals 
after collection 
at which 
infectiveness 
was tested. 

Result. 

1 

In shade 

In sun. 

12, 24, and 48 hours . 

6, 12, and 36 hours . 

Not infected. 

Infective after 6 
hours, but not after 
12 and 36 hours. 

2 

In shade 

^ In sun . 

99 99 99 • 

99 99 99 • 

Infective after all in¬ 
tervals. 

Infective after 6 
hours, but not after 
12 or 36 hours. 

3 

In shade 

In sun. 

8, 24, 48, and 72 hours 

8, 24, and 48 hours . 

Infective after 8 and 
24 hours, but not 
after 48 and 72 hours. 

Infective after 8- 
hours, but not after 
24 and 48 hoitts. 
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ConclusionFi.—(1) At Mnktesar faeces and urine oolleoted from animals 
suffering from rinderpest during the later stages of the disease and stored 
in the shade at air temperatures Yarying from 54° to 73° F. remained 
infective to healthy animals up to 54 hours after colleotion, but frequently 
these materials become non-infective after shorter intervals. In the xdains 
at slightly Mgher temperatures, faeces and urine were found to be non- 
infective beyond 36 hours. 

“ These observations confirm the results obtained by exposure of 
healthy cattle in sheds, and in enclosures shaded by trees at intervals after 
the removal of sick animals. 

‘‘ (2) UTien exposed to direct sunlight the virus survived, in mixed 
faeces and urine for 8 hours but not for 12 hours ; in the same materials 
kept in the shade the virus survived for 36 hours. The results obtained 
in infected enclosures, without shade, are therefore confirmed. 

“ (3) The rinderpest vims survived in mixed saliva and nasal discharge 
kept at room temperature for 44 hours. It appeared to be less resistant 
in these discharges than in faeces and urine, since in one observation the 
infeotiveness of saliva and nasal discharge was lost 48 hours after collection 
although faeces and urine from the same animal remained infective for 
54 hours.” 


! lY) The Le'^igtJb of Time after the Death of the Animal that Rinderpest 
Virus can survive in Meat, Bloody and Bone Marrow under Natural 

Conditions, 

“ In addition to the excreta and mucus discharges of sick animals, the 
naicases of those that have died from rinderpest have also to be taken into 
consideration as possible sources of infection to others, especially as such 
carcases are commonly left to be broken up and carried away by birds and 
beasts of prey ; it is important, therefore, to know how long the rinderpest 
virus can survive in the animal tissues after death. 

‘‘ A large number^ of observations have recently been made on the 
preservation of the rinderpest virus in a virulent condition in connection 
with the immunisation of Government cattle by the serum simultaneous 
method, but only those carried out with material stored under natural 
conditions will be recorded in the present report. 

“ AU the tests were carried out at the Miiktesar Laboratory. Blood for 
these observations was usually taken from a hill bull in the last stages of 
an attack of rinderpest and about 500 c.c. kept in an open ^sh at room 
temperature without protection of any kind ; its infectiveness was tested 
at intervals by injecting 1 c.c. subcutaneously into a healthy Mil bull. 

Meat and bones were removed as soon as an animal in the last stages 
of the disease had been bled to death, and both were left exposed at room 
temperature. The meat was cut from the hind quarters in pieces of about 
6 to 8 lb. weight; the survival of the rinderpest virus was tested by cutting 
out a small piece from the depth of the tissue, crushing it in a mortar with 
a few cubic centimetres of normal saline solution and injecting the fluid 
into a healthy hill bull. 

The infectiveness of the bones was tested by sawing one of these open, 
removing the marrow and mixing it with normal saline solution; the 
fl.uid, filtered through muslin, was then injected subcutaneously into a 
healthy MU bull.” 

Tlie autkor tken gives details of tkese experiments including tlie 
variation in temperature during tke period of tke experiments 
and tke condition of tke material in eack case at tke time of 
administration. 
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The following table gives a summary of the results obtained :— 


Experi¬ 

ment. 

Hill 

buU. 

Material 

taken. 

Intervals 
of exposure at 
air temperature 
after which 
tested. 

Eesult. 

1 

7108 

Blood . 

Meat 

3 and 6 days 

3, 6 and 10 days . 

Not infective. 
Infective after 3 
days but not after 
6 and 10 days. 

2 

7192 

j 

Blood . 

Bone marrow 

Meat 

2, 3,4 and 9 days . 

5 and 9 days 

3, 5 and 9 days . 

Infective after all 
intervals. 

Infective after both 
intervals. 

Infective after 3 
and 5 days; test 
animal injected 
with 9 days old 
meat found to be 
immune. 

3 

7257 

Blood . 

2, 3, 4, 5, 7 and 9 
days . 

Infective at all in¬ 
tervals up to 7 
days, but not in¬ 
fective after 9 days. 

4 

7273 

Bone marrow 

3, 6, 9 and 15 days 

Infective after 3 
and 9 days, not in¬ 
fective after 15 
days. Test animal 
injected with 6 
days old marrow 
found to be im¬ 
mune. 

5 

7338 

Blood • 

3,5,7 and 9 days . 

Infective at all in¬ 
tervals. 

6 

7590 

Blood • 

3, 6, 9, 12, 15, 16, 
21, 24, 27, 30, 33, 
36, 39, 42, 45, 48, 
51, 57, 63, 69, 75 
and 81 days . 

Infective at all in¬ 
tervals up to 51 
days, but not in¬ 
fective after 57 
days. 


“ Conclusions.—-(1) The lengtli of time that the rinderpest viras is able 
to survive in blood from a sick animal kept at air temperature in an open 
vessel varies within wide limits; in one observation such blood was non- 
infective after 3 days’ exposure, while in another it remained infective for 
51 days although putrefaction set in after a few days’ exposure and by the 
SOth day the blood was completely desiccated. In two other observations 
blood was sthl infective after 9 days’ exposure to the air and in a third it 
was infective after 7 days’ but non-infective after 9 days’ exposure. 

‘‘ (2) In two observations the virus maintained its vitality in bone marrow 
for 9 days, but in one of these cases infectiveness was lost after 15 days. 

“ (3) Meat was infective after 3 days in one observation when blood 
from the same animal was non-infective within that period; in another 
case meat remained infective for 5 days. 

(4) Further tests are necessary to determine the factors influencing the 
survival of the rinderpest virus in animal tissues under natural conditions; 
the temperature at which the material is kept appears to have a 
considerable effect, possibly in determining the rate and character of the 
putrefactive changes taking place, but it has been shown that these may 
not destroy the virus as rapidly as many authorities have stated to be 
the case.” 
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ScHEiN (H.). Etudes sur la Peste Bovine. [Studies on Einderpest.]— 
Ann. Inst Pasteur. 1917. Nov. Vol 31. No. 11 . pp. 571-592. 

ITlTiereas satisfactory results have been obtained in the case of oxen- 
by the simultaneous injection of serum and virus this procedure 
applied to bufialoes in the hands of the author and his colleagues has 
led only to disastrous results, causing a mortality in certain herds of 
up to 60 per cent. Acting upon the advice of Eoux the author has 
carried out investigations during the last few years in order to ascertain 
whether an immunity could be obtained by the use of sensitised viruses 
prepared in the same manner as described by Besreuka for human 
typhoid fever and Bribre for sheep pox. The use of mixtures of 
serum and virus was tried by Kolle without success as far back as. 
1898 when, however, little knowledge existed regarding the phenomena 
of sensitisation, Refik Bey, a pupil of M. Nicolle, apparently 
obtained satisfactory results by the use of this method, but. 
unfortunately they were not published. 

Schein’s experiments, carried out in French Indo-China, were 
performed on goats, the supply of calves having become exhausted. 
The goat appears to constitute an excellent animal for maintaining the 
virus. The effects of inoculation are somewhat irregular during the 
first few passages, but in the course of further sub-inoculations it seems 
to become accustomed to the new host. At present the inoculated 
animals die rapidly without exception; the first fifty passages of the- 
virus gave 87 deaths out of 100 animals, each inoculated with | c.c. of 
virulent blood. In another series of passages four animals survived 
out of the first twelve animals inoculated mth | c.c. each, while only 
one survived out of the following twelve successively infected. The • 
activity of the virus does not appear to be affected in the course of a 
large number of passages through the goat; ^ virus taken at the 59 th 
and 169th passages produced a reaction and subsequent recovery in 
inoculated calves, but a calf infected with virus after 172 passages died. 

Almost all authors admit that the rinderpest vims is to be found 
within the corpuscles of the blood. Boynton, however, claimed that the 
red corpuscles or leucocytes used separately failed to set up the disease. 
The author, however, states that he was led to the same conclusions 
as Kolle on repeating that author’s original experiments, viz. 

( 1 ) after the clotting of virulent blood the serum has lost its virulence ; 

( 2 ) the deposit of corpuscles obtained by centrifugation of defibrinated 
blood remains virulent; (3) corpuscles obtained by centrifugation of 
citrated blood are virulent; the plasma obtained in this way also 
remains virulent, thus differing from the serum, but it appears to be 
far less active than the corpuscles. Seven c.c. of plasma gave rise to 
a fatal infection, 1 c.c. produced only a strong reaction followed by 
immunity, while ^:^ 0 th c.c. and smaller quantities gave negative results. 

The serum obtained from hyper-immunised cattle exhibited no 
haemolytic action on goat corpuscles, even when added in large 
proportions (2 of serum to 1 of corpuscles) for 24 hours. 

The author failed to discover any meahs of preserving the virus. 
Washed defibrinated corpuscles incorporated in a solution of gelatin 
and kept for 15 days in an ice chest had lost their infectivity. Bone • 
marrow, which was claimed by Lingarb to retain the virus for a. 
long period, failed to infect after storage in the ice chest for one month.. 
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In tbe course of tlie author’s experiments on sensitisation he 
endeavoured to determine approximately the quantity of infective 
material contained in 1 c.c. of blood, taken in every case on the 7th 
day after infection. One c.c. of 1-1,000 dilution of whole or defibrinated 
blood was found to be always virulent and thus the author employs 
this dose in maintaining the virus by sub-inoculations in the laboratory. 
To test the efficacy of this small quantity as compared with larger 
doses a series of sub-inoculations were made. The first 12 goats received 
i- c.c. each of undiluted blood; all died except 4, the 6tli to the 9th 
inclusive. The following 11 animals each received successively 1 c.c. of 
1-1,000 dilution; all died except 4, the 5th and the 9th to the 11th, 
inclusive. The following 12 then received f c.c. each of undiluted Mood; 
all died except 1, the 7th. The following 12 each received a dose of 
the 1-1,000 dilution; all died except the 8th. 0*001 c.c. thus appears 
to be quite as virulent as 0 5 c.c. 

A number of experiments were made with weaker dilutions of whole 
blood diluted with saline solution immediately after bleeding, the 
dose given being 1 c.c, in each case. The limit of infectivity was 
reached by the employment of 1-25,000 dilutions; 8 animals were 
thus inoculated; 4 reacted, out of which 3 died. Dilutions of 
1-50,000 and 1-100,000 failed to infect. Vaccination by means of 
successively smaller dilutions was found to be unreliable, as already 
shown by M. Nicolle. It is thus calculated that as 1-25,000 appears 
to be the limit of infective dilutions there would be about 25,000 
organisms or groups of organisms in 1 c.c., or 25 in one cubic milli¬ 
metre. If the virus is situated in the white corpuscles there would 
thus be only one affected leucocyte out of every 320, and this would 
explain Boynton’s failure to reproduce the disease by the inoculation 
of only one or two wffiite corpuscles. 

The comparative virulence of the red and the white corpuscles was 
next studied and a method for obtaining these elements in an 
approximately pure condition by centrifugation is described. It was 
found that the deposit of pure red corpuscles was never virulent in 
dilutions of 1-5,000 whereas the whole blood was constantly infective 
in 1-10,000 dilutions. The white corpuscles, however, proved to be 
infective in one out of three trials in dilutions of 1-50,000 or probably 
higher. This would appear to confirm M. Nicolle’s opinion that the 
virus is to be found chiefly within the leucocytes. 

Plasma obtained from centrifuged oxaiated blood produced fatal 
results in two cases in doses of 1 c.c.; out of three animals inoculated 
with xuth c.c. one died, one reacted, and one remained unaffected; 
out of 6 inoculated with ^^^th c.c. 2 died and 4 were unaffected and 
remained susceptible; with -^Vf^h c.c. 2 animals died and 1 was 
vaccinated. It is stated that there would thus be probably about 20 
organisms in 1 c.c, of plasma, that a single organism is capable of 
producing death in susceptible animals, and that the rare cases of 
vaccination obtained by the use of dilutions of blood or plasma 
must be attributed to the individual resistance of the inoculated 
animals. 

In a series of experiments on the action of specific anti-sera on tlie 
rinderpest virus in vivo using the goat as test animal the following were 
briefly the results obtained:—Ox anti-rinderpest serum, injected 
simultaneously with 1 c.c. of virulent blood, appeared to have an 
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appreciable protective action but this did not seem to be very great, 
constant, or durable. Bufialo anti-rinderpest semm was similarly 
tested in 4 cases, and death resulted in each case. It would thus appear 
that serum from immune buffaloes is very poor in anti-bodies. Goat 
anti-serum seemed to be more active than ox seruni, given in doses of 
5 c.c. The dose of serum injected cannot be diminished relatively to 
the quantity of virus given; thus out of 5 animals inoculated with 
1 c.c. of goat anti-serum two survived and became immune although 
they had l3een inoculated at the same time with J c.c. of virulent blood ; 
on the other hand the other three received very weak dilutions—two 
1-4,000 and the third 1-1,000—and died. The serum must thus owe 
its preventive action not to its effect upon the infective material, but 
to the strengthening of the defensive powers of the body. These 
results did not enable the author to hold forth much hope from the 
results of sensitisation. It is stated that a priori, however, it would 
appear advantageous to produce infection by inoculating very much 
smaller doses of virus, viz., c.c. of blood. 

With regard to the action of non-specific substances on the virus it 
was found that normal saline solution produced no appreciable effect 
but in some cases normal ox serum seemed capable of attenuating or 
destroying the goat virus. Normal goat serum had no action on the 
goat virus. 

A number of experiments were then made to ascertain the action of 
specific ox and goat sera, heated and unheated, on virulent blood or 
washed corpuscles when mixed together in various proportions. The 
results obtained after inoculation of such mixtures were very contra¬ 
dictory and did not furnish any definite evidence of sensitisation. 
Taking into consideration the action of normal ox semm the effects 
produced could be assigned to the very low resistance of the virus 
outside the animal body. 

Having in mind the experience obtained with regard to the dilution 
of virus and effects of semm as applied to goats, the author proceeded 
to apply it to a number of outbreaks of rinderpest occurring in six 
villages in French Indo-China. These outbreaks were all of a sub¬ 
acute nature. In one village where the disease was allowed to run its 
course there were 71 oxen, 17 became infected and 5 died, and out of 
145 buffaloes 57 became affected, with 23 deaths. The method of 
vaccination employed w^as as follows:—Cattle received each from 40 
to 80 c.c. of serum according to size and age and buffaloes from 100 to 
160 c.c. (i.6., 50 c.c. per 1,000 kilos, for adults and double that quantity 
for the young more susceptible animals). All inoculated animals 
were injected with 1 c.c. of a 1-1,000 dilution of virulent blood. This 
was obtained by withdrawing a couple of c.c. from the jugular vein of 
an affected animal and placing 1 c.c. in a litre of sterile saline solution 
(common salt 8 grammes, sodium oxalate 2 grammes). This was 
shaken up from time to time to prevent deposition of the corpuscles 
and dilutions were made from freshly drawn blood twice a day« Out 
of 557 oxen inoculated 117 became infected and none died. Out of 
477 buffaloes inoculated 128 became infected and 14 died. In three 
of the villages virus taken from naturally affected animals was 
employed and it is noticeable that the mortality in these cases was 
markedly lower than in the other villages where the laboratory virus 
was used.' 



¥oL 6. No. 1.] Diseases dm io Filterable Viruses. 


35 


Angelofe (St.). Aiiftreten iind Bekampfung der Mlnderpest im 
Kdnigfeieli Bulgarien walireiid des Balkankrieges 1912“1913» 
[Rinderpest in Bulgaria during the 1912-1913 Balkan War.]— 
Arch. /. IFm, u. Prakt. Tietheilh 1917. Nov. VoL 43. No. 6. 
pp. 383-420. With 7 text-figs. & 10 charts. 

In the past rinderpest has nearly always gained access to the Balkan 
Peninsula from Asiatic Turkey, where the disease is enzootic. This 
is known to have taken place in the case of the outbreaks of 1853 and 
1863 w^hich caused great losses among cattle in the neighbourhood of 
Tschataldja. During the war of independence in 1877-1878 rinderpest 
was introduced by means of either Russian or Turkish transports into 
what were then the Eastern Provinces of Turkey in Europe, and after 
the war it spread throughout the newly formed Principality of Bulgaria 
and with especial severity in its Southern Provinces. Owing to the 
measures taken by the new Government the disease was brought under 
control and eradicated. Almost two-thirds of the cattle of Bulgaria 
were lost in this epizootic. Five years later, that is, in 1883, rinderpest 
was introduced into the town of Varna on the Black Sea coast, by 
means of cattle brought from Russia for breeding purposes. By 
enforcing slaughter of all affected and in-contact animals in the sur¬ 
rounding district where the disease had broken out the epizootic was 
soon eradicated. By means of measures introduced for the regulation 
of exportation and importation of stock and animal products the 
country remained free of the disease from that time until recently, 
.although in the meantime it had appeared in Turkey in Europe and 
in 1906 it was observed close to the frontier. During the wax 
against Turkey from 1912 up to its end in 1913 rinderpest did not 
appear to have left its centres in Asia Minor; at least, it was never 
observed in Thrace. However, during the second part of the war 
when Bulgaria was attacked (!) by her former allies Serbia and Greece 
and also by Roumania the Turks took the opportunity of re-occupying 
that part of Thrace which had been taken from them and their troops 
crossed from over the Maritza into Bulgaria. As all the cattle in 
Thrace had been slaughtered and taken away during the war the 
Turks brought for provisioning and transport cattle which could only 
be obtained from Asia. With these cattle they also brought rinder¬ 
pest ; it is well known that the disease was introduced into Thrace 
with the 4th Erzerum Division in July 1913, and in a short time 
spread throughout the whole of the territory re-occupied by the Turks, 
and thence fugitives from Thrace brought it with their cattle over 
the frontier into the south-eastern districts of Old Bulgaria and over 
the Maritza up to Grimildjina on the Aegean Coast. Owing to the 
movements of fugitives in all directions the outbreak assumed a very 
widespread character and caused great losses until a number of 
veterinarians were released from the Army to deal with it; the losses 
then rapidly diminished. In the four districts affected in South™ 
Eastern Bulgaria the losses amounted to 4,555 head of cattle, of which 
2,856 died from the disease and 1,339 were slaughtered. This would 
correspond with a mortality rate of 62 per cent, up to the time of 
slaughter. The first cases were reported towards the end of October 
1913, and the disease was definitely diagnosed by the author in 
November 1913 in the neighbourhood of Adrianople among transport 
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oxen, which had been employed by peasants for carrying booty left 
by the Turks as far forward as Gallipoli and had become infected on 
the return journey. 

The author then gives a very clear account of the clinical and post¬ 
mortem appearances manifested by affected animals during the out¬ 
break. The course of the disease was for the most part acute; the 
symptoms were at their height in from 4 to 6 days ; hyper-acute and 
suh-acute cases were seldom observed. On the other hand cases running 
an abortive course were often observed, especially among the native grey 
breed; the affected animals showed no visible symptoms beyond a high 
temperature or slight loss of condition for a couple of days. Buffaloes 
were usually more resistant than cattle and generally the disease 
ran in them a milder course. The infection had much less tendency to 
spread than in the case of the other contagious diseases of the country, 
viz., foot-and-mouth disease and sheep-pox. All the cattle in one shed 
did not become affected when they were separated a short distance 
from one another. In one town with a Turkish population the disease 
remained for five months uncontrolled but only 510 out of 771 cattle 
became affected, or 66 per cent. According to the author’s observations 
the susceptibility of the Bulgarian grey breed is much less than that of 
other European breeds. In the neighbourhood of Burgas Swiss and 
Dutch cattle were kept in sheds ; all the cattle became infected and 
the mortality rose to 95 per cent, while the average mortality among 
native cattle was 62 per cent. 

Exanthematous lesions on the skin were only observed in two cases 
out of several hundi’ed examined. The author gives indications for 
the differential diagnosis of the disease from the conditions with which 
it is most likely to be confused in Bulgaria, viz., haemorrhagic- 
septicaemia, foot-and-mouth disease, piroplasmosis, and acute gastro¬ 
enteritis. 

During the course of his work at the temporary rinderpest serum 
station at Lidjaken near Burgas Angeloff carried out a series of very 
interesting short investigations. A careful microscopic examination 
of the tissues and fluids of affected animals as to the presence of a 
causal micro-organism led to no result. Cultural experiments likewise 
proved negative. Precipitin and deviation of the complement tests 
were carried out, using extracts of various organs as antigen. No 
precipitation was observed and in all the experiments with sera from 
affected or hyper-immune animals there was either no deviation of 
complement or no more than when sera from normal animals were 
employed. 

Some experiments on the resistance of the rinderpest vims were 
performed and gave results somewhat contradictory to those of the 
earlier observers. The part played by the importation of hides from 
affected animals in the spread of rinderpest is of great importance 
and special precautions had always been taken in dealing with the 
importation of such hides from Asia and Egypt, but a danger always 
existed owing to the smuggling of fresh hides into the country from 
Turkey. The durability of the virus was ascertained by placing 
together skins from animals slaughtered at the height of an attack 
with common salt in the proportion of 1 in 10. A decoction of large 
pieces, scrapings of sections, and thin slices of the skins thus treated 
were fed five days after separation ixom the dead animal to two 
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susceptible animals, after ten days to another two, and after 15 days 
to another one. None of these animals became infected. Two 
susceptible animals likewise fed with products from a hide taken 40 days 
previously from an affected animal but stored in a dry shaded place 
and not salted remained unaffected. 

Defibrinated virulent blood mixed with salt in proportion of 1 to 10 
and stored in the dark at room temperature was injected after 48 
hours in a dose of 10 cc. into a susceptible animal with negative result, 
while cattle injected after 48 hours with the same quantity of blood 
that had not been treated in this way reacted rather strongly. The 
untreated blood of affected animals kept in the dark at room tempera¬ 
ture in vessels plugged with cotton wool usually lost its virulence 
after four to five days. 

,A small experiment showed that the virus is soon destroyed by 
putrefaction outside the animal body. Two susceptible 37-oung cattle 
were placed in a stall vrhich had contained eight days previously a 
severely affected rinderpest animal and had not since been cleaned 
out. Both remained apparently healthy and the temperature normal 
for a month but they succumbed later after they had been injected 
with virulent blood. 

In order to determine whether the incubation period was longer 
than the average in the case of the native breeds the daily temperatures 
of such animals used for vims production was taken and it was found 
that out of 37 cattle injected with from 1 to 50 c.c. vimlent blood 
subcutaneously the shortest period was three days, and the longest 
17 days ; most of the animals had an incubation period of from four 
to six days. 

The question whether rinderpest was communicable to sheep, goats 
and swine was of great importance inasmuch as these animals lived 
together with cattle in many places and might thus act as media for 
the spread of the disease, and also secondly it might be possible in 
this way to obtain an animal for the transportation of blood for the 
simultaneous inoculation which would be moreover free of cattle 
piroplasms. A sheep, a goat, and a pig were thus each inoculated 
subcutaneously with 1 c.c. of vimlent blood. The temperature was 
taken twice daily and the general condition noted. Five days after the 
inoculation the sheep and goat showed a rise of temperature and in 
the course of the next six days loss of appetite, coughing, and discharge 
from the eyes and nose. Diarrhoea also set in finally in the case of 
the sheep. The disease ran a much milder course in the goat than 
in the sheep. Seven days after the appearance of symptoms both 
animals were slaughtered for post-mortem examination. This revealed 
congestion of the mucous membrane of the fourth stomach and intes¬ 
tine together with haemorrhages in some places. In the case of the 
sheep the changes were more marked than in the goat; there were 
small erosions on the buccal mucous membrane, and the mucous 
membrane of the respiratory tract was much redder than in the case 
of the goat. Diphtheritic changes were not observable. The other 
organs showed scarcely any changes. The pig showed no rise in 
temperature or change in condition after the injection. This result 
corresponds with those obtained by Theiler in South Aiiica after 
inoculation of vimlent blood into pigs. [See, however, Boyhtoh’s 
experiments, this Bulletin, VoL 5, No. 1. p. 48 .—Eb.] 
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During the course of the outbreaks of rinderpest no cases of the 
naturally contracted disease were observed among sheep or goats 
although these animals were often placed together in the same sheds 
as infected cattle. 

Some experiments on the value of gall inoculation were performed 
at one naturally affected centre and at the serum station. In the 
affected centre the draught and milch cattle were kept in yards while 
the other cattle were isolated a considerable distance away in a wood. 
32 cattle which had not become affected in one yard were inoculated 
with gall taken from an animal at the height of an attack, the dose 
being 10 c.c. for adults, 6 c.c. for young animals and 3 c.c. for sucking 
calves. None of these animals became subsequently affected. The 92 
animals isolated in the wood were similarly inoculated and of these 
five became affected and died after inoculation. These results appeared 
to be very good but it was decided to test the method on a number of 
animals used for furnishing virulent blood at the serum station. 
From these experiments it was concluded (1) that gall inoculation 
gave no specially good results in the case of the native grey breed ; 
(2) the inoculated animals were subsequently liable to become affected 
with rinderpest contracted as the result of artificial infection or spon¬ 
taneously as when placed among affected animals; (3) the animals 
given a protective inoculation with gall became affected with a mild 
form of the disease and the mortality was distinctly lower—9*09 per 
cent.—in the author’s cases. There appeared to be no relationship 
between the severity of the symptoms and the quantity of virulent blood 
injected. As a result of these experiments gall inoculation was aban¬ 
doned in practice and serum prepared for the eradication of the disease. 

A very few" experiments were made to ascertain the curative effects 
of drenching with creolin, the infusion of large quantities of normal 
saline solution, and serum. One rather severely affected animal 
recovered after receiving drenches of creolin, and another recovered 
after inoculation wnth hypertonic salt solution. 

In choosing a site for the serum station a small island in the Black Sea 
was first selected, but, owing to the absence of a water supply, the station 
had to be removed to the mainland near the coast. Details are given 
with regard to the personnel and equipment of the laboratory. In 
order to obtain a supply of semm rapidly the author first of all 
endeavoured to obtain animals which had withstood the disease in 
affected centres. These were rather difficult to get as all suspected 
animals had been slaughtered. However, eight such animals were 
obtained in order to commence immunisation. In order to establish 
a ground immunity these animals were first injected with 10 c.c. 
of gall and 10 to 15 days later 1 to 100 c.c. of virulent blood. Later 
when serum was obtainable the animals were first inoculated with 
10 to 45 c.c. of serum and 1 to 100 c.c. of virulent blood. The 
animals were further hyper-immunised according to either the rapid 
or slow method. 

(a) Rapid method. In about 14 or 15 days each animal received 
from 1 to 5 litres of virus. After 12 to 14 days the first bleeding of 
4 litres -was taken, after another 5 days a second bleeding and after 
pother 5 days a third bleeding of 4 litres each. After three weeks 
interval the animals were again given 1 to 7 litres of virus and 12 days 
later bleeding was repeated. 
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(b) Slow method. The animals were given 100 to 500 c.c. of virnSj 
then at intervals of from 10 to 14 days three successive injections 
of 2 to 5 litres of virus in increasing quantities and 12 days after the 
last injection bleeding took place. 

For the most part the rapid method was employed and after the 
establishment of a ground immunity up to 8 litres of virus were injected 
followed by bleeding after 12 days. The virus was given subcutane¬ 
ously in most cases and sometimes intravenously. 

Very full and clear details are given with regard to the manipulation 
of the animals used in the production of serum and the methods 
employed in the laboratory for getting the serum ready for issue. 
The total quantity of serum produced was 557,685 litres and by means 
of this product and the application of veterinary police measures 
rinderpest was eradicated. 

Inoculation by the serum alone ’’ method was employed without 
exception. At the beginning only from 25 to 50 c.c. of serum, according 
to size of the animal, was inoculated subcutaneously, but later when 
more serum was available up to 100 c.c. was injected. Altogether 
5,216 animals were treated with serum out of which 47 subsequently 
became affected (0*9 per cent.). Most of the latter, however, were 
affected soon after the injection, that is to say, during the incubation 
period. It was proved by experiments that the serum admimstexed 
in doses of 40 c.c. conveyed a passive immunity which lasted about one 
month. The serum appeared to exercise a ^stinctly curative effect 
when administered in large doses intravenously into an affected animal. 

With regard to the institution of veterinaiy police measures the active 
assistance of the military authorities was obtained in order to detect 
and control affected centres. Immediately the disease was diagnosed 
in a certain place a diseased zone was declared at a radius of 20 kilo¬ 
metres from the centre and a Commission, including a veterinarian, set 
up for the control of the disease in each zone. In the affected centres 
all movement of men, animals, and farm products was forbidden and at 
first slaughter of all infected and suspected in-contact cattle was ordered. 
Later when serum was obtainable only the affected animals were 
slaughtered and those showing high temperatures; all the others were 
inoculated with serum. The carcases of all dead or slaughtered animals 
were buried 6 feet deep without cutting the skin. With the approval of 
the Commission the flesh of suspected animals could be eaten by the 
inhabitants of the affected centres only. The hides of such animals 
were utilised after disinfection in lime water and drying. Rinderpest 
was declared to have been eradicated in a centre 40 days after the 
appearance of the last suspected case and after thorough disinfection 
with lime water, creolin, or carbolic acid. The dung was either 
burnt or covered with earth and lime. Every assistance was given 
by the peasants in carrying out these orders. 

In order to guard against the introduction of rinderpest from 
Turkey a protective zone 30 kflometres deep has been set up. The 
cattle in these zones are under the control of veterinary officers and 
a register is kept of all oxen and buffaloes in the possession of the 
inhabitants and thus all movements and changes in the cattle 
population are recorded; all suspected diseases of cattle are imme¬ 
diately examined by subordinate veterinary officers. These measures 
enabled Bulgaria to eradicate and exclude rinderpest in the time o| 
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peace but it is greatly feared that a calamity might occur again 
under wax conditions, and more especially owing to the state of 
anarchy at present existing in Russia, whence rinderpest may spread 
most easily towards the west. [It is undoubtedly this danger to the 
cattle population of the Central Powers which has recently led to 
such prominence being given in their veterinary literature to rinder¬ 
pest.—E d.]. 


Ferraro (Giuseppe). Perehe persiste la peste bovina In Eritrea. [Why 
Rinderpest persists in Eritrea.] — Moderno Zooiatro. 1917, 
Sept. 30. Vol. 6, No, 9. pp. 215-216. 

In this open letter to Zonchello (A.), whose observations on rinder¬ 
pest in the above Italian Colony have already been referred to in this 
Bulletin [see Vol. 5, No. 2, pp. 127], Ferraro repeats the statement 
already published by him in 1912, viz., that the persistence of rinder¬ 
pest in that country is essentially due to the so-called '' simultaneous ” 
method of inoculation adopted by the authorities in dealing Avith out¬ 
breaks. Rinderpest was imported into Eritrea in 1887-1888 and 
almost immediately afterwards caudal inoculation was practised as 
a method of vaccination. However, the disease neither spread very 
much nor was it of long duration, and during the Italian campaign 
in 1895-1896 it remained circumscribed in the Agrodat District. 
It reappeared in 1897 along the sea coast and owing to a repetition 
of the above inoculations the epizootic assumed a wide-spread 
character. In 1900 to 1901, before the Bloemfontein Conference had 
taken place, Conti had already tried the Kolle and Turner 
method at Asmara. 

According to the author Zonchello was able to demonstrate 
that rinderpest could be eradicated from the country simply by the 
application of vigorous quarantine restrictions to affected centres; 
142 centres originating from vaccinations performed at Naro-Carora 
were stamped out in this way. The great epizootic of cattle plague in 
South Africa is now commorJy held to have originated from Eritrea. 

The author further indicates that although the authorities might 
be excused for the adoption of vaccination methods during the conduct 
of military operations, there is no justification for their continuance 
during the present settled state of the Colony in view of the very good 
results obtained by Zonchello. 

(c) Sheep-pox 

Manninger (R.). Ueber Kompiementbindungsversuehe bei Schaf- 
poeken, [Complement Tests in Sheep-pox .]—Cent f. Baht, 1. Abt, 
Orig. 1917. Nov. 15. Vol. 80, No. 4. pp. 190-195. With 
3 tables. 

In the case of human small-pox the majority of workers have found 
that the blood serum of affected subjects possesses complement-binding 
pbstances when placed in contact with small-pox material However, 
it was noted that the antigen differed greatly according to its origin, 
for while the serum and various organs of affected human subjects 
only in rare cases furnished appreciable antigen the crusts and pustule 
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oontents of tie skin lesions almost always gave positive results. 
€omplement binding bas also been obtained by several antbors after 
tbe use of calf lympb as antigen but some otber workers assert that 
lympb is of no use as antigen. Klein (1914) states that this can be 
■'accounted for by the fact that sufficient virus is not present in every 
lympb. 

In the case of cow pox Jobling (1906) and also Shiga (1910) showed 
that the serum of vaccinated calves contained amboceptors when 
placed in contact with fresh extract of pustules. On the otber hand 
Heller and Tomarxin (1907) could observe no binding of the com¬ 
plement in similar circumstances. 

In this article the author describes experiments performed in order 
to determine the existence of complement-binding amboceptors in 
the sera of sheep artificially inoculated with sheep-pox, and sheep 
suffering from the naturally contracted disease. Preliminary experi¬ 
ments showed that the best materials for furnishing antigen were 
emulsions of the crusts, formed by the desiccation of the exuding 
lymph on the surface of incised pustules, or of the crushed up pustules. 
Emulsions of infected pustules and of skin seldom contained appreciable 
antigen. In bis further tests the crusts of dried lympb were invariably 
•employed and these were obtained as follows. A sheep was inoculated 
intracutaneously in several places vuth a drop of sheep-pox lymph and 
aiine days after inoculation the swellings were incised and the lymph 
•obtained used for further ovination. The animal was then bound 
with an aseptic layer of cloth and the lymph which later exuded dried 
to form yellowish-brown crusts which were then crushed up and 
emulsified in the proportion of 5 grammes to 50 c.c. with normal saline 
solution, containing 0'5 per cent, carbolic acid, in a shaking machine. 
The emulsion was then filtered through three layers of muslin. This 
filtered emulsion was then titrated so that a dose of 0*02 c.c. contained 
the necessary amount of antigen for each haemolytic system. 

In the case of four sheep inoculated with a drop of sheep-pox lymph 
into the ear the first indication of complement binding was obtained 
in from 10 to 31 days after the inoculation, or 3 to 23 days after the 
•onset of symptoms; this phenomenon was most apparent in from 
20 to 31 days after inoculation, or 13 to 19 days afte:t the onset of 
symptoms, and remained distinct for 16 to 20 and appreciable for 35 to 
48 days after the first appearance of the positive reaction. 

In the case of four susceptible sheep placed in contact with affected 
sheep an appreciable reaction was obtained 9 days after the first 
appearance of skin lesions; 9 days later the reaction was distinct. 
The sera taken from 17 sheep in the scene of an outbreak gave distinct 
reactions in cases where tbe animals showed papules and crusts, 
while a somewhat less distinct reaction was observable in cases where 
tbe skin lesions bad become cicatrised. 

Ill tbe sera of healthy sheep no complement binding substances 
€ould be detected. 



42 


Miscellaneous, 


[Marcli 30, 1918. 


MISCELLANEOUS. 

Jones (F. S.) & Arnolb (J, F.). Staggers In Sheep In Patagonia. — 
JlExperim. Med. 1917. ^Dec, 1. Vol. 26. No. 6 pp. 805- 
823. With. 4 plates comprising 13 figs. 

The above two workers from the Department of Animal Pathology of 
the Rockefeller Institute for Medical Research investigated, at the 
instigation of a sheep-farming company of London, a nervous disorder 
of sheep which has become more prevalent during the past few years, 
throughout portions of Patagonia. The disease is known under a 
variety of names—staggers, temblique, loco and huech—and appears 
to be widespread for it exists throughout the pampa at least, 
as far north as the Chubut Valley and extends southward to Descado 
and from the eastern boundary of the pampa to the Andes. The 
incidence varies greatly with the condition of the food supply. When 
there is a liberal amount of grass the number of cases is small but after 
a long continued drought, when the fine grass supply is short, the number 
of sick animals is large. The mortality varies considerably, and young 
sheep seem to suffer most. The disease is not confined to the ovine 
species alone; horses and cattle succumb readily to it. A disease 
similar to staggers was studied clinically in detail by Acosta (1914). 
and experimental feeding of a coarse tuft pampa grass {Poa denudata) 
to a horse, bullock and two sheep resulted in the production of definite 
nervous symptoms. His experiments were not controlled and inocula¬ 
tions were not attempted. Symptoms were said to develop in within 
12-24 hours after the first feeding. 

The authors then proceed to discuss the incidence of the disease 
amongst sheep, especially lambs, according to their age and the dryness 
of the season, from the reports of farmers. Peculiar neuro-muscular' 
sjmptoms are described and well illustrated in the plates. Details 
are also given of a number of experiments performed which appear tO' 
prove quite conclusively that the disease cannot be transmitted by 
inoculation, but is easily set up by feeding with the coarse tuft coiron 
or pampa grass which grows in large quantities on the pampa at 
altitudes of from 500 to 1,500 ft. These tufts vary from 16 to 60 cm. 
in diameter and may reach a height of 40 to 50 cm. On a certain 
estancia on which staggers was prevalent there were three low paddocks 
situated at an altitude at least 200 or 300 ft. lower than the pampa ; 
no matter how sparse the herbage became in these paddocks the disease- 
never developed in the sheep kept there. When removed to the mixed 
pampa paddocks, however, staggers broke out, thus corroborating 
the results of the experimental findings. Horses brought on to the 
pampa from other districts often became affected with staggers in 
M hours. It seemed very unlikely that the disease could be a so-called 
'' deficiencydisease inasmuch as Theiler, Green and Viljoen failed 
to set up symptoms of avitaminosis in horses, cattle, and sheep feeding 
on a diet of 10 parts of polished rice and 1 part of autoclaved hay for 
long periods. 

The prophylaxis of the disease would seem to lay in the direction 
of the eradication of the coiron grass but this would be a task of great, 
magnitude as the grass is abundant from the foot hills of the Andes 
to the eastern boundary of the pampa. During the summer months, 
when the grass is seeding the prevaihng winds are from the west and 
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it is not unusual for tliem to blow steadily for 3 or 4 days and attain a 
maximum velocity of 84 miles an bour. Even if tMs grass was 
eradicated from tbe western portions of tbe country it would soon 
re-appear. Burning off a portion of the land failed to kill the grass. 
Unless another grass could be substituted for it its eradication might 
cause considerable loss inasmuch as old sheep become tolerant to it and 
eat it without harmful effects. Probably during periods of drought 
many animals are dependent upon it for nourishment, and thus without 
the substitution of some other bulky food the losses from starvation 
might well equal the losses occurring from staggers. The authors 
draw up the following conclusions as a result of their observations 
and experimental work. 

‘‘1, Staggers is a non-infections disorder affecting horses, cattle, 
and sheep. 

“2. The disease is characterised by weakness, muscular twitching, 
irregular movements of the head, stiffness of the limbs, and transient motor 
paralysis, accompanied with spastic spasms on excitement. There is also a 
derangement of vision and conjunctivitis, 

“3. The postmortem lesions are not characteristic. 

‘‘ 4. We readily produced the disease by feeding susceptible sheep 
on a coarse tuft grass commonly known as coiron or pampa grass {Toa 
argentina), 

5. The time required to produce definite symptoms by feeding the 
grass varied. Two animals developed typical staggers after two feemngs ; 
ill another instance a period of 21 days of feeding was required. The 
average time for the production of unmistakable symptoms in our experi¬ 
ments was 10 days. 

‘‘ 6. Many sheep recover from staggers spontaneously. A complete 
change of diet will usually effect a cure within 2 weeks. 

7. Older animals that have pastured for long periods on lands, 
where the grass grows become tolerant and are rarely affected with 
staggers. 

‘‘ 8. The grass is toxic to sheep at all seasons of the year. We fed 
late winter and early spring grass and grass in flower, and produced 
staggers in every instance. The young green grass is as toxic as any 
edible portion of the plant/’ 


Ckoss (H. E.). a Mote on Jhooling in Camels.— Agric. Res. Inst Fusa. 

Bull No. 72. 2 pp. With 2 plates comprising 4 figs. 1917. 

Calcutta: Supfc, Govt. Ptg. India. [Price As. 2 or 3c?.] 

Jhooling or jhoolak is described as a contagious disease of camels— 
manifesting itself in the formation of local tumours, hot and painful, 
of a fibrous character, and terminating in suppuration and raw 
patches.’’ 

The disease is widely distributed throughout the Punjab; it is 
not so common in the Lahore District as in the Jhelum and Rawalpindi 
Districts. It usually occurs in the cold V'Cather, but is met with 
occasionally in the hot weather. The causal organism has not yet 
been isolated but the author suggests that it is probably a fungus. 
The disease cannot be communicated to horses, buffaloes and cattle by 
placing them in contact with affected camels, and the lesions cannot be 
set up in these animals or in dogs, guinea-pigs, or rabbits by inoculation 
of emulsions of the lesions and by rubbing portions of the lesions on to 
the intact or scarified skin. On the other hand, rubbing of this material 
on to the scarified skin of healthy camels sets up the disease after a few 
days, and in one case only the disease developed after rubbing the 
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material on the intact skin. Healthy camels kept in contact with 
affected camels contract the disease rapidly. 

The lesion is first seen as a hot, hard, painful swelling varying from 
1 to 5 inches in diameter and usually situated on the neck, hind 
quarters, or scrotum. After a few days the swelling becomes very 
irritating, and when situated on an accessible part of the body the 
camel gnaws at it with its teeth, leaving a raw patch. Suppuration 
takes place in all cases after a certain interval, and finally the wound 
heals leaving a small •white patch which remains visible fox several 
months. The diseased animal is usually affected with several lesions, 
which cause loss of condition. When situated on a part that comes in 
contact with the saddle they render the animal useless for work. 

The lesion is composed of fibrous tissue with suppurating centres, 
the pus showing streptococci but no staphylococci. No lesions were 
observed in the internal organs. 

As regards treatment the author specially recommends the applica¬ 
tion of a strong red iodide of mercury blister, which should be -washed 
off with soap and water three days afterwards. The diseased areas are 
then excised and finely powdered potassium permanganate well rubbed 
in. Three dressings at intervals of four days are usually sufficient. 
Sometimes good results are obtained by excising the lesion and then 
applying pure carbolic acid. The wounds are then thoroughly washed 
with water on the following day and treated with the so-called “ black 
wash.” 

As a preventive measure affected animals should be immediately 
isolated and the healthy animals divided up into lots and not allowed 
to intermingle ; these are carefully examined and if more cases are 
discovered they should be isolated at once. The disease spreads very 
rapidly among camels and causes a great amount of trouble. No 
camels should be bought if small hard white spots are noticed on the 
skin, for they undoubtedly represent healed-up jhooling lesions. 

Holbobow (A. G.). The Restraining Influence of Cyanide upon Oxida¬ 
tion In Arsenical Dips .—Rhodesia Agric, Jl, 1917. Dec. Vol. 14. 
No. 6. pp, 733-737. 

In this preliminary report the author describes a few experiments 
performed wdth the object of finding some means for inhibiting the 
formation of arsenate of soda from arsenite of soda in dipping fluids. 
The cause of this oxidation is apparently quite unknown. Micro¬ 
organisms have been suggested to play some part but the oxidation 
is not prevented by the addition of strong disinfectants such as formahn, 
corrosive sublimate, and carbohc acid. One method of preventing 
rapid oxidation is to agitate the dipping fluid in the tank by passing 
cattle through it at regular and frequent intervals. If dipping fluids 
are allowed to rest undisturbed they are liable to undergo complete 
oxidation very soon. It was found that the oxidation was not pre¬ 
vented by sterilisation of the liquid in an autoclave, boiling it for 
haff-an-hour, or by passing the original dipping fluid through a bacterial 
filter. However, in one month after the addition of as small a quantity 
as 0*005 per cent, of potassium cyanide the oxidation had increased 
only 13 per cent., whereas the untreated dip showed oxidation to the 
extent of 83 per cent, in 11 days. 
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Teibondeau (L.) & Dubeeuil (J.). Nouveaux coloraBts pour micros- 
copie #r!¥6s in bleu de mdthyieue. [New Stains for Microscopical 
Work derived from Methylene Bine.]— C. R. Acad. Sci. 1917. 
Apr. 2. VoL 164. No. 14. pp. 551-553. 

Inasmuch as considerable diflS.culty is experienced at the present 
time in obtaining satisfactory reagents for staining b}" the Romanowsky 
method in laboratories, the following short account by the above t-wo 
authors of some products devised by them and already described in 
various other journals is translated almost literally; these products 
have been reported to us to have given highly satisfactory results. 

There are numerous methods for causing the appearance in a solution 
of methylene blue of the two extremely useful derivatives for microscopic 
staining, viz., methylene violet and methylene azur. All these methods 
depend upon the action of an alkaline substance, viz., silver oxide in the 
case of Borrel blue, potassium carbonate in the case of Unna’s polychrome 
blue, sodium borate in the case of Manson’s blue, etc. 

But, hitherto^ no method of isolating methylene azur and violet has been 
published, and it is thus that we are dependent for these products and the 
staining solutions derived from them upon the G-erman firms to which Giemsa 
has given Ms secret technique for the manufacture of azur. . . . We 

succeeded in manufacturing methylene azur and violet in a very simple 
manner:—Take a 1 per cent, solution of pure medicinal French methylene 
blue in distilled water, add 5 to 10 per cent, of liquid ammonia, and after 
mixing in a glass vessel heat on a water bath until the latter boils. An 
abundant precipitate is formed; filter hot on folded filter paper. The filtrate 
is allowed to evaporate in a large photograpMc dish placed in the incubator at 
37® to 40® C. The residue after desiccation, collected by scraping and then 
powdered, is practically pure methylene violet. 

As regards the precipitate a little is found on the filter paper but the 
bulk of it remains adherent to the walls of the flask. The filter paper and 
unstoppered flask are allowed to remain in the atmosphere for at least 24 
hours, or, preferably, in the ice chest, in order to avoid evaporation of the 
moisture. Under these conditions the precipitate becomes coloured 
more and more intensely dark blue. ^Yhen thus completely changed 
distilled water is added in wMch it then easily dissolves. Filter and treat 
tMs new filtrate as already described in the case of the preceding one. A 
second powder is thus obtained, viz., methylene azur. 

The procedure, if properly carried out, should give approximately equal 
quantities of ammmiiated viole' powder and aymrwniated powder. 

These powders serve for the preparation of three staining solutions: 
(1) an aqueous solution of azur; (2) an aqueous solution of azur and 
violet called ammoniated polychrome blue; (3) an alcohol-glycerine 

solution of azur and eosin analogous to G-iemsa’s mixture for wMch the 
term meo is proposed. 

The agueom solution of azur is made by dissolving 1 gramme of ammo- 
niated azur in 100 c.c. of distilled water. TMs is utilised for staining 
liquids or organic products in the fresh state, between slide and cover glass. 
It is sufilcient to mix 1 drop of stain with 1 drop of the product to be 
examined, cover with a cover glass border with some cement substance, and 
examine with artificial light. The staining process is progressive and then 
regressive. G-ood preparations are thus obtained of the cells contained 
in morbid extravasations and of the amoebae of dysenteric mucus. 
However, the results vary with the chemical reaction of the products 
studied. 

Ammoniated polychrome blue is a mixture of 1 per cent, watery solutions 
of ammoniated azur and violet. The optimum proportion of the two 
constituents is ordinarily 1 part of the blue solution to 3 parts p! the 
violet solution, TMs proportion is fixed by trial taking as a critenon 
the results obtained by staining sputa. In our routine practice we have 
substituted this mixed blue for oarbol tMonine and Unna’s blue. It 
has the advantage of not decomposing like these stains. It is suitable 
for all simple bacterial staining but it is especially valuable on aceoxuat of 



46 


Reports, 


[March 30, 1918» 


its remarkable and specific metacliromatic properties for ike examination 
of sputa and all organic pathological fluids (pus; secretions from the urethral 
and buccal ulcers; the deposit after centrifugation of pleural fluid, cerebro¬ 
spinal fluid, etc.). The method of use is very simple. In the case of 
sputa the technique of Bezan^on and Jone (with Uiina’s blue) serves 
quite well on the condition that fixation is cariied out with alcohol and 
not with chromic acid. Other smears are fixed in alcohol, stained for 30 
seconds to 1 minute, washed and dried. It sometimes proves useful to 
diiieroiitiate rapidly by means of absolute alcohol. Examination by 
means of artificial light is indispensable. 

A^eo is made up of two solutions, viz., of 1 per cent, ammoniated azur 
and 1 per cent. French eosin, in each casein absolute ethyl alcohol containing 
a quarter of its volume of glycerine (alcohol 75, glycerine 25). The blue 
solution is poured gently into the eosin solution until they become neutralised 
and this requires a mixture of about equal parts of the two solutions. 
This mixture is allowed to stand for several days in order to give time for 
the azur and eosin to combine. An excess of the alcohol glycerine solution 
of azur is then added (about 2 parts to 8 parts of the above mixture). 
fStaining with azeo is carried out in troughs as in ihe case of G-iemsa. The 
dilutions (on an average 1 drop in 1 c.c. of distilled water), time and method 
of staining, and the various uses of the celebrated German stain are apiflicable 
to this stain with equal if not superior results. The fixation of the prepara¬ 
tion to be stained can be carried out, as in the case of Giemsa, either by 
means of absolute alcohol or by means of the stain itself diluted with an 
equal volume of absolute alcohol. But the best results are obtained by 
fixing with bieosinate. * One is thus able to employ Pappenheim’s panoptio 
method, but with bieosinate instead of May-Grunwald and azeo instead of 
Giemsa, and consequently with two French stains. 


REPOKTS. 

Nyasalaisid Pbotectorate, Annual Report of the Department of 
Agriculture for the Year ended 31st March 1917.—19 pp. f cap. 
Zomba: Government Printer. [Price 6tZ.] 

The following notes with regard to the state of veterinary affairs 
in the above territory occur in the abridged report of the Director of 
Agriculture [McCall (J. Stewart)], (pp. 4-5.) 

‘‘ The southward spread of rinderpest in German East Africa has for 
the present depleted the Department of its entire veterinary sfcafi, so it is 
impossible this year to.include the usual report of the Veterinary Division, 

“ Dipping is now established in the Shire Highlands, and the general 
health of stock shows much improvement. 

“ Demodectic man^e has been stamped out in most herds, and a small new 
centre of the disease in Marimba district was efieetively dealt with by the 
slaughter of some thirty head of native owned cattle. 

‘‘It is interesting to record that when the dangers of the disease were 
e:^lained to the natives they carried out veterinary recommendations 
without compensation. 

“ The Government Entomologist has, after most thorough investigation, 
mapped out the tsetse areas on the Shire between Matope and Liwonde. 
He can trace no fly areas adjacent to the Zomba-Blantyre road, where a 
considerable numoer of cattle contracted trypanosomiasis. No further 
cases have been reported on this road during the year. 


*[The manufacture of the above stain was described at some length by 
the above authors in 0. E, Soc. Biol 1916. Apr, 1, Vo! ■ 79. No, 7. 
pp. 282-287.] 
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“ On the Zomba-Liwonde road, 0 miles from Zomba, one case of 
trypanosomiasis occurred in the vicinity of the Naisi stream, but this is 
possibly caused by a stray infected fly or flies, and likely to recur in odd 
cases at any point within 20 miles of the Share Eiver (Matope-Fort 
Johnston). 

“ An outbreak of trypanosomiasis occurred in south-east Mlauje. The 
Government Entomologist, after thorough search, found no Glossina 
moTsitans but Glossina hrevipalpis was found near Sayama Estate, 
and is probably responsible for the disease. 

The distribution of G. hrevipcdpis will receive further consideration 
whenever the services of the Government Entomologist are available. 
Meantime stock-owners in the vicinity have been advised of the areas 
in which the fly were found.” 

.SouTHEBN Ehodesia. Report of Committee of Enquiry on African 
Coast Fever, Quarter-Evii and Epizootic Diseases of Cattle,— 
38 pp. I’cap. 1917. Salisbury : Government Printer. 

Tlie work entrusted to the Committee of Enquiry was to enquire 
and report on (1) the origin of and circumstances attending recent 
outbreaks of African Coast Fever, (2) the adequacy of the measures 
taken hitherto to prevent and suppress African Coast Fever, and to 
suggest other measures, and (3) the circumstances attending the recent 
outbreaks of quarter evil, and (4) to consider measures for the control 
and prevention of epizootic diseases of cattle. 

With regard to the first of these headings the Commissioners failed 
to establish an}d:hing approaching definite proof as to the cause of 
the recent outbreaks.” The questions detailed under the second 
heading resolved themselves mainly into the matter of tick eradication 
by enforcement of dipping regulations with dips maintained at ef&cient 
strength. The advantages that would ensue through the adoption 
of general dipping were agreed upon unanimously W the witnesses 
examined. Consideration was given to the best methods for main¬ 
taining dips at the strength necessary for killing the transmitting 
agents of African Coast Fever. Dipping at seven-day intervals was 
believed to be sufficient for killing ofi all ticks except the bont and 
bont-legged varieties which are not vectors of the disease. In such 
cases the veterinary bacteriologist was of opinion that “ ■while one tick 
might be present by accident the presence of 10 ticks would indicate 
negligence.” Wherever dipping of cattle is required the presence 
of 10 engorged female ticks on an animal should be punishable.” The 
means of providing financial help for the erection of dipping tanks were 
discussed, together with the fees to he levied on natives for their use. 

Miscellaneous questions such as those relating to veterinary 
surgeons, cattle inspectors, restriction of cattle, permit system, cattle 
•dealers, branding, fencing, and veterinary research were also enquired 
into. In the draft of the proposed Ordinance it was recommended 
that all owners of cattle in areas in which the Compulsory Dipping 
Ordinance of 1914 ” is in force, and from and after a date to be fixed 
by the Administrator, all owners of cattle in areas other than tempo¬ 
rarily exempted native reserves shall be required to clean their cattle. 
A scale of punishments for being in possession of tick-infested cattle 
is laid down. 

Shortly after the fall of heavy rains in the Bulalima-Mangwe district 
in November 1916, several outbreaks of blackquarter occurred attended 
by considerable toss'of cattle. Since that date the disease has spread 
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to a large number of herds in Matabeleland. These outbreaks are 
regarded by some as the first occurrence of the disease in the country, 
font most probably it existed before the date of the European occupation; 
and isolated cases of mortality from this cause in recent years were 
attributed to snake bite. 

In the concluding pages the Government Veterinary Bacteriologist, 
(Bevai^, LLE.W.) appends a report on the necessity for veterinary 
research in Southern Rhodesia. In the past this has been almost, 
entirely neglected by the administrative authorities but Bevan 
elaborates data showing the advantages w'Mch would accrue, judging 
from the results obtained in British East Africa and the Union of' 
South Africa, from the erection of a laboratory well equipped with 
personnel and materials for routine and research work. 

‘‘ It is generally believed that the future prosperity of Rhodesia chiefly' 
depends upon the progress of the pastoral industry, and it has been freely^ 
asserted that the country is pre-eminently suited for stock. It is, there¬ 
fore, somewhat disconcerting to And that after more than 25 years’ 
European occupation 95,000,000 acres of land are carrying little more than^ 
one million head of cattle, the great majority of which are of inferior type, 
and in normal times too small and too slow to mature to he suitable for* 
the meat markets of the world. This unsatisfactory state of affairs may 
be chiefly attributed to (1) epizootics, e.g., rinderpest, contagious bovine 
pleuro-pneumonia and East Coast Fever, which have decimated our 
herds ; and (2) other more obscure diseases which reduce the health and 
development of our domestic stock.” 

Research in connection with the above problems is thus of unques¬ 
tionable necessity. Moreover, the authorities should be on their 
guard against importing disease from without, especially as there is a 
distinct risk of rinderpest making its way dotvn into the country fromt 
British East Africa. 

Details with regard to the staff required and salaries are suggested. 

Southern Rhodesia. Report of the Government Veterinary Baeter!-^ 
oiogist [Bevan (LI. E. W.)] for the Year 1916. 17 pp. fcap. 
MS. Report received 1918. Feb. 1. 

In this MS, report Bevan gives an account of a fairly considerable- 
amount of routine work and a series of interesting observations per¬ 
formed almost entirely by himself and with very niggardly support 
from his Government. The wwk of the laboratory is stated to have- 
been maintained at a cost, exclusive of salaries, of a little over £300, 
and this appears to the reader to be out of all proportion to the impor¬ 
tance of the contagious diseases of animals in this large tract of‘ 
territory. 

Out of over 2,500 smears and specimens from the field examined 
at the laboratory 120 smears revealed the presence of the organisms, 
of East Coast Fever, 125 the parasites of other diseases, and 33 speci¬ 
mens of serum gave positive results as to the presence of contagious, 
abortion in cattle. 

The report contains a summary account of some of the results of' 
the experimental work performed. 

Horse sieJcness. In the absence of suitable animals for experiment, 
the Commandant General had placed at the disposal of the author 
horses recently imported as remounts for the Police. Eighteen such, 
horses were inoculated by Thuiuer’s method in 1915, and in the year- 
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under report 156 torses were also dealt with in the same manner 
with a loss of 20 animals. This result is considered to he very 
satisfactory although the resistance of the inoculated animals to- 
natural infection had not been determined at the time this report was 
written. Three horses were taken, two of which had been previously 
inoculated, whi’e one untreated horse served as a control; each was 
injected with virus taken from an animal that had died as the result 
of inoculation. The control horse died on the sixth day while the two* 
vaccinated animals remained unaffected. Another police horse which 
had been inoculated in October 1915 was again inoculated in September 
1916 with virulent blood; no reaction followed. Mules inoculated 
according to Theiler’s method have proved resistant to horse sickness, 
in most districts of Southern Rhodesia. As immunity towards one 
strain of virus does not necessarily afford protection against infection 
by another it is anticipated that when inoculated police horses are 
distributed throughout the country many of them may become 
infected with a strain of virus peculiar to the district to which they 
are sent. There is, however, some evidence to show that th^t^mortality 
in such cases is considerably less than in the case of uninoculated 
animals provided they are rested during the attack. During the year 
1912-1913, 45 out of 207 police horses died of horse sickness, and in 
1914-1915 41 died out of 193. It was feared that the horse sickness 
season at the time of writing would be exceptionally severe owing tc 
the early and continuous rains. 

The Plasmoses of Cattle. More general application of the principle of 
‘ short interval ’ dipping has, to a large extent, reduced the losses due to 
these diseases, and at the present time there are farms to which cattle 
imported for the improvement of local herds can be introduced with safety 
without inoculation, and upon which the improved progeny grow up tree 
from the tick-borne diseases. Although the advantages thus derived are 
great it must be remembered that the dipped areas in the country are 
far exceeded by those where the principle is not carried out and ticks and 
the diseases transmitted by them are prevalent. Thus in practice there 
would appear to be three stages in the development of a herd ; the first, 
or pioneer stage, when imported animals cannot be used for the improve¬ 
ment of the nucleus of native cattle unless inoculated, and when a heavy 
mortality of young stock must be expected from redwater and allied 
diseases; a second" staare, when by systematic dipping the veld becomes 
tick-free, and imported stock can be" introduced with impunity and the 
young progeny grow up and thrive free from disease; and lastly, the stage 
when the animals bred upon such areas being susceptible to tick-home 
diseases cannot be exposed to tick-infested veld so that the market for 
them becomes restricted. Therefore, in spite of the progress and advan¬ 
tages of systematic dipping there are certain disadvantages associated 
wdth it until the system becdracs universally practised. In the meantime 
there remains the necessity for a satisfactory method of inoculation for 
the protection of imported bulls exposed on infected veld, and of young 
stock born upon tick-free farms, in order that they may be disposed of 
with safety beyond the limit of such areas. During the past ten years 
efforts have been made to discover a satisfactory means of conveying 
immunity, but experiments have unfortunately been handicapped by the 
extreme cost of experimental animals which have of necessity to be imported 
from countries free from these diseases; hut from time to time consign¬ 
ments of cattle have been imported hy progressive breeders anxious to 
improve the class of cattle in this country and the Veterinary Department 
has been called upon to inoculate them to the best of its ability. Thus 
in 1911 ninety-four bulls were imported and were inoculated with a loss of 
5 per cent, only, but many of these were inoculated with a virus supplied 
from the South and did not prove immune when exposed to natural 
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conditioas. Others, inoculated wii.h a local strain of virus, suffered more 
severely at the time of treatment, but subsoqiieiitly proved imnimie. 

The utility of such, animals is somewhat impaired during their first 
year in the country, but record of many of them are available and show 
that some of them have taken honours in the show ring, notably the bulls 
‘"Baronet ” and “ Acriel Knight,” and a considerable- number have been 
responsible for as many as two to three hundred proueny, of improved type 
and bearing the impression of the sire. Again, in 1912 about sixty-eight 
animals were imported from overseas, twenty-five home bred animals died, 
but it should be pointed out that their owners had been previously warned 
that such stock was rmsuitable for inoculation on account of age, soft 
condition, pregnancy, or in-breeding, and the inoculation was undertaken 
under protest. Nevertheless, in spite of the heavy mortality the survivors 
have proved a profitable investment, more than paying for the losses, the 
progeny of some of the inoculated females having been sold for three figures. 
In 1913 ninety-four cattle from G-reat Britain were inoculated with a loss 
of twenty-seven ; ^ this mortality which took place during the absence 
of the Bacteriologist was probably due to some unaccountable exallation 
in the strength of the virus used, and it was thought wise to suspend further 
inoculations until the process could be placed upon a safer basis. Since then 
no privately owned imported stock has been accepted for inoculation until 
October last, w^'hon eleven animals were received for treatment at the 
Laboratory, the inoculation of which is not yet completed. During the 
interval, however, two small consignments of young cattle from England 
have been imported for experimental purposes and different strains of 
vinis have been tested with the result that it is now hoped that given 
suitable animals and proper accommodation, the principle can again be 
applied upon a large scale. It has been abundantly proved that to obtain 
the best results, animals submitted for treatment should not be too fat 
or pampered, or too highly bred, and should not exceed fifteen months of 
age. The mortality among such animals should be insignificant and 
recovery from the slight set-back caused by the operation should be rapid. 
Now that Rhodesia has with her limited supply of high-grade animals 
antered the meat markets of the world, no time should be lost in bringing 
up the bulk of her stock to the same standard of excellence as that exhibited 
by the sample consignments. 

“ Trypanosomiasis. In January it was reported to the Veterinary 
Department that a large number of pigs were dving from some unknown 
disease at two farms on the Northern border of the Umfuli River, In one 
herd of one hundred and fifty as many as twenty pigs had died, and a 
large number at the time were showing symptoms of the disease, and in 
the second^ herd of about fifty pigs five had died and many others were 
severely sick. Examination of smears submitted from "^sick animals 
revealed large numbers of trypanosomes of pecorum group, but differing 
slightly moiphologically from the trypanosome commonly met with in 
cattle in the Hartley district, notably in the fact that the body appeared 
more flexible and the undulating membrane more highly festooned, so 
that in fair specimens it was afterwards possible to distinguish the two 
by microscopic examination. One particular feature of interest in con¬ 
nection with the outbreak was that although the Hartley district has been 
known since the early days to be an area infested by Glossina morsilans^ 
no tsetse fiy had ever been encoimtered in the pariicular position where 
this outbreak was occurring and there was every reason to fear that the 
disease might be transmitted by biting flies other than the tsetse, or by 
some other meana. Such a possibility was alarming, since the experience 
and research of the past ten years has led to the conclusion that as far as 
the trypanosomiasis of animals in Southern Rhodesia is concerned, it 
is seldom if ever transmitted from sick to healthy in the absence of the 
tsetse fiy. That certain forms of trypanosomiasis can be so spread is 
admitted, and examples have been met with in neighbouring territories ; 
but it would appear that in such instances certain conditions are necessary, 
which may almost be laid down as axiomatic, viz., an original source of 
infection, generally an aninaal infected by the tsetse fly; an abundance 
of trypanosomes in the peripheral blood of the animal; very close contact 
between sick and susceptible animals; a vast number of transmitting 
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agents, and finally certain climatic conditions of warmtli and linmidity. 
Tiiese essential conditions are seldom if ever met witli in Southern Rhodesia. 
In order to study this disease of pigs one or two infected animals were 
sent to the laboratory. With the virus thus supplied experiments were 
undertaken to ascertain the nature of the parasite and its infectivity to 
domestic stock, its transmissibility other than by the bite of the tsetse fly, 
and to obtain as quickly as possible a means of treating and preventing 
the disease caused by it. It was found that this disease could easily be 
transmitted from pig to pig by artificial inoculation of small quantities of 
blood, giving rise to a disease rapidly fatal, killing untreated animals in 
less than tiiirty days. Small laboratory animals did not become infected 
even by repeated doses of virus from a natural case, and sheep and cattle 
exhibited a marked degree of resistance. Transmission experiments under¬ 
taken proved negative and a natural experiment showed that infection 
from sick to healthy was not readily effected hy biting flies. At the 
Laboratory sick and healthy were closely stied together and were continually 
pestered by swarms of stomoxys which were noticed to pass from one to 
the other. Nevertheless no infection of the healthy took place except by 
means of the syringe. Thus the manner in which so gross an infection 
can have been brought about under natural conditions remains to be 
shown. The problem of greatest importance to be solved was to find a 
means of protection and treatment. For several years the trypanoso¬ 
miasis of Hartley cattle had been found to yield to massive doses of antimony 
and arsenic. But the former drug had to be carefully injected into the 
vein, because if it made its way under the skin it gave rise to severe 
abscesses and sloughs ; it could not therefore be appHed in the same way 
to pigs, and, further, its beneficial effect upon bovine animals was largely 
due to their peculiar tolerance to antimony. It was necessary therefore 
to discover a form of the drug which could be administered to pigs without 
harmful effects and this was finally met with in a combination of emetic 
and arrhenal which was applied with most favourable results; but it 
has to be admitted that in the great majority of cases a complete cure 
was not effected but merely, as in cattle, a state of tolerance established, 
enabling treated animals tolive in apparent health until adverse conditions 
reduced their resistance and once again the trypanosome re-asserted itself 
and produced its harmful effects. Thus in one herd the results were most 
favourable and the disease was arrested so that the great majority of 
animals could he fattened off and disposed of, but in the second herd, 
where the owner failed to supply an adequate diet, the good results of 
the treatment were but temporary and most of the animals died. 

During the year a few experiments have been conducted in connection 
with other forms of trypanosomiasis ; the appearance of T. hrueei, var. 
rhodesiense in donkeys working at the junction of the Umfuli and Umnyati 
rivers indicates that the distribution of this form of infection is greater than 
was supposed, and in view of the possible transmission of the parasite to man 
by G, moTBitans and the invariably fatal disease set up, experiments were 
conducted with remedies for which success has been claimed by workers 
in European laboratories. The most important of these was that recom¬ 
mended by Daniels and Newham in the Lancet, January Sth, 1916, p. 102, 
who claim to have permanently cured a case of human Infection with 
T. rhodesiense by subcutaneous injections of 30 minims of Martindale’s 
solution (injectio antimoni oxidi) given subcutaneously twice a day."^ This 
drug, when applied to pigs infected with the small trypanosome of the 
pecomm group, in the dose recommended, produced no appreciable effect. 
Martin dale’s solution is supposed to contain one-hundredth of a grain of 
antimonious oxide in 1 c.c, of glycerine and water equal parts, Neverthaless 
infected pigs and sheep received quantities containing as much as 0*5 gm. 

^ Mr. Bevan is not quite correct here. There was no claim to permanent 
cure. The preparation was recommended as one of antimony that could be 
injected under the skin without causing necrosis, abscess, or severe pain. 
It was tried in one instance and the trypanosomes had been absent for a 
foitnight when the communication was sent to the Lancet Possibly the 
preparation may give as satisfactory results as atosyl.” [See also Tropical 
Diseases Bulletin, VoL 7, p. 106].— [Gen. Ed.]. 
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of antimonioiis oxide without harmful effect, hut without beneficial results 
or apparent infiueiice upon the course of the disease. An ox naturally 
infected received up to 2 gm. of the salt in suspension but the parasites 
did not disappear from its blood and the animal died from trypanosomiasis 
six days after the last injection. The results with this agent were very 
disappointing, as difficulty was being experienced by the military authori¬ 
ties in passing animals through the fiy belts of Northern Bhodesia on their 
way to the Northern Frontier of operation, mules becoming infected and 
useless for transport work and fly-struck cattle proving unsuitable for 
human consumption. The use of tartar emetic although beneficial, had 
its disadvantages owing to the difficulty in application and dangers of 
local injury, and it was hoped that if the tri-oxide of antimony was equally 
effective and could be applied subcutaneously in the form of a cream, 
it might take its place with advantage. Unfortunately experiments 
showed that the results obtained were by no means as good as those 
foilowiiig the use of emetic, and the treatment could not be applied in 
practice. 

“ Dipping of sheep. Eeference may be made to an experiment carried 
out at the request of the Chief Veterinary Surgeon to ascertain the effects 
of ‘ short interval dipping ’ upon sheep and lambs. A small flock made 
up of thirty nine sheep and iambs of mixed breeds, the majority being 
half-bred persians, but six of long-wooUed varieties, were purchased for 
the purpose. All these animals were in a most emaciated condition and 
suffering from fluke, wireworm, tape-worm and the nodular worm of the 
iptestines. It was with difficulty that they were driven from the farm 
from which they were purchased to the laboratory. On the 5th February 
dipping was commenced in Cooper’s dip, one in three hundred strength, 
in which they were immersed three times in ten days; the strength of 
the dip then being increased to one in two hundred and fifty. Dipping 
was carried on regularly twice a week in this strength until the 16th April, 
making nineteen dippings in all. During this period ten animals ffied, 
viz., four sheep (one woolled) and six lambs, these being the weakest of 
the flock. The rest of the flock improved markedly in health. The 
experiment was then discontinued but the result is still apparent in that 
the survivors are still alive and in the best of condition, and the ewes 
have given birth to iambs which have thrived and grown out in spite 
of the fact that most of them have been bom during the dry season. 
The experiment was originally intended to determine to what extent 
small stock could be dipjjed with safety in areas which have to be freed 
from African Coast Fever. 

It is probable that such drastic measures could not be applied in a 
damp atmosphere, or to woolled varieties because of the damage to the 
fleece, but in practice this would not be necessary. The expcriiiiont, 
however, has gone further in affording support to the obseiwation of 
officers in the fleld that dipping exerts a beneficial action upon sheep 
infected with worms. The results have been so remarkable that when 
opportunity arises further experiments of a more exact nature will bo 
carried out.” 

Contugioiis abortion. Owing to the local peculiarities of the country 
the author is not certain of the best means of dealing with it. Besides 
the application of quarantine restrictions, isolation of affected animals, 
and removal of the bull from the herd vaccination was practised 
in several instances. The method of vaccination apparently consisted 
in the inoculation of large doses of dead cultures and favourable 
results were alleged to have been obtained after the use of this method 
by officers in charge of the outbreaks. The issue of a living vaccine is 
considered to be unsafe in Southern Rhodesia where the means of 
transport are often primitive and where it is often impossible to tell 
whether an animal is pregnant or not. Experiments are said to have 
been conducted to test the relative value of (a) living vaccine, (5) carbo- 
lised vaccine, and (c) vaccine killed by heat, feom which it was found 
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tliat a vaccine of B. abortus killed by extreme heat gave rise to a reaction 
almost as great as that produced by a living vaccincj but of a somewhat 
shorter duration. The reaction was apparently measured by the 
agglutination titer of the blood of the experimental animals, but, as 
the author himself admits, agglutinins are not identical with immu¬ 
nity although they do to a great extent run parallel to it.’’ 

[In support of his contention that good results may be obtained 
by the use of dead vaccines the author says: '' As the result of 
experiments conducted by the Board of Agriculture in England, the 
protective inoculation of cattle against contagious abortion has proved 
successful when the vaccine has consisted of ' massive ’ doses of living 
organisms, but equally good results have not been obtained when 
vaccines have been killed by heat. On the other hand, a certain firm 
of repute continues to issue a dead vaccine and claims good results 
from it.” It need hardly be pointed out that one usually weighs 
evidence as to the value of any product in the treatment of disease 
by a critical examination of published results, and not by ascertaining 
its saleability through commercial concerns.—En.] 

Various. A kaffir onion known as Chitupatupa ” and the root of a 
bush known as Mutsura ” used by natives for poisoning pools when 
catching fish were suspected of having set up outbreaks of poisoning 
among cattle. Feeding experiments proved that these materials were 
harmless when fed in comparatively large doses. An outbreak of 
tuberculosis in a herd is briefly discussed. 

Uganda Pbotectorate, Annual Report of the Department of Agri¬ 
culture for the Year ended 31st March 1917,—48 pp. f cap. 1917. 
Entebbe: Government Printer. (Report of the Chief Veterinary 
Officer [Hutchins (E.)]. pp. 27-31.) 

Diseases of Cattle. Rinderpest. This disease first appeared in the 
Mengo district of the Buganda Province in August 1913, and during 
the next two years it extended into other districts. Since March 1916, 
there have been no outbreaks of the disease amongst cattle or game 
in the Province, which is now at last free from tins disease. The 
epidemic was kept under control by the quarantine regulations, which 
were, on the whole, well observed and it was finally eradicated by 
the double inoculation of the greater proportion of all cattle in the 
infected areas, and also of those in the adjoining clean areas.” During 
the three years in which the epizootic was prevalent in the district 
23,000 cattle were immunised, being from one-half to two-thirds of 
the total estimated number of cattle in the infected areas. The number 
of uninoculated cattle which died during this period is estimated at 
12,000. Numerous outbreaks were reported in some districts of the 
Eastern Province and in two districts of the Northern Province. 

Rinderpest has never spread into the Western Province, which 
contains 350,000 cattle. The disease is widely prevalent in tie terri¬ 
tory to the south of the Uganda Protectorate. 

‘‘ Rinderpest, which for the past seven years has taxed all the energies of 
the Veterinary Staff, has at last been brought under control to the extent 
that the only areas where it exists to-day are in the remote districts 
bordering the Sudan and British East Africa, and thus all danger of the 
epidemic extending through Uganda to Southern Africa has for the time 
being been removed. 
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Trypanesomiasis, Losses from tr 3 rpano 8 omiasis were not so serious 
amongst native herds in the Bnganda and Western Provinces as in previous 
years. Only one outbreak was reported in the Mengo District, in h! orthern 
Singo. 

“ A large proportion of the Military Transport cattle working on the 
Biikakata-Mbarara road became infected and some transport teams 
owned by Indian traders also suffered heavily. There aie^no tsetse on 
this road but it is possible that some of the oxen became infected near 
Bukatata where Glossina pdlpalis is found on the lake shore. 

“ A number of the Government Transport oxen died from this^ disease 
on the Fort Portal-Mubendi road. There are no tsetse on this road. 
The source of infection was probably some transport cattle sent from 
Kampala to Matiri, the Transport Depot at Mile 161. The trypanosome 
{T, pecoTum) would appear to have been transmitted at Matiri by Tahanidae 
and Maematopota which were exceptionally numerous there during the 
rainy season. 

“ In Kampala nine of the Municipal oxen became infected with 
T. pecorum. These were isolated and treated by intravenous injections 
of antimony potassium tartrate. Three (Nos. 2, 3 and 6) have recovered, 
their blood" is not now infective for dogs and their general condition is 
good. Three others though still infected are improving in condition. 

“Four (Nos. 8, 9, 10 and 11) out of five which became infected with 
T, pecomm in February, 1916, and received the same treatment recovered^ 
and have been working regularly since May, 1916. The results from this 
line of treatment are the most promising of any yet obtained here and 
further experiments are being carried out this year. 

** In 1914-1916, 28 of the Municipal oxen died from trypanosomiasis. 
In 1915-1916 eight died and in 1916-1917, two died. A microscopic 
examination of the Municipal oxen is now made weekly. 

‘‘ Losses amongst cattle from trypanosomiasis, which became infected 
in areas in wMch no tsetse exist, have in past years been very heavy in 
Buganda. This is the most serious veterinary problem with which we have 
to deal. It is the greatest obstacle to the development of cattle transport 
in the Buganda and Western Provinces. 

“ The primary source of infection is the tsetse in the fiy areas. Cattle, 
having become infected there, and subsequently being brought into 
contact with healthy herds in fiy-free areas, have caused extremely heavy 
losses both amongst native herds and transport oxen. 

“ Many such outbreaks amongst cattle have occurred in areas in which 
tsetse have never been found, and in which the other domesticated animals 
do not become infected. 

In these cases the infection appears to he transmitted with most 
certainty by Tabanidae where these are present in any numbers. In 
some outbreaks stomoxys, and possibly baematopota, appear to have 
been the transmitting agents. 

‘‘ Hitherto it has not been possible effectively to control the movement 
of cattle out of or through areas in which tsetse exist, but as these areas 
become better known and more accurately defined it should be possible, 
by the control of stock routes, to avoid the passage of cattle through 
fly areas and thus to bring about a very material reduction in the danger 
of infection from this source. 

“ Bmi Gomt^ Fever, This disease is endemic over the whole of the 
Buganda Province. In the Eastern Province it is not endemic in the 
Bugishu counties on the foot-hills of Mount Elgon nor in the north-eastern 
part of the Teso District, More work requires to be done in mapping 
out the non-endemic areas in the Eastern Province and in testing the 
immunity of cattle from outlying and more recently administered parts 
of the Province, 

Money has been sanctioned for the construction of a cattle dip in 
Kampala during this year. 

“ The grazing in and around Kampala is very heavily tick-infested, 
and it is hoped that when the regular dipping of cattle has been established, 
together with the eradication of ticks, a reduction in the number of biting 
flies which molest the cattle may also be effected by this means. 
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In tlie Miibendi District a mim'ber of water buck died in ^Movember 
and December. Wben tbe first reports of game dying were received it 
was tbouglit possible that rindeipest might have spread eastward from 
the Congo, Investigations made in January showed that deaths were due 
to an extraordinary heavy infestation by brown ticks. Fiiaiia were 
found i n examination of blood slides obtained from water buck. 

“ Foot-and-Mouth Disease. Foot-and-mouth disease has been more 
than usually prevalent during the past year, particularly in Ankole and 
Toro. 

“ At Mbarara there was an outbreak of a severely malignant form 
amongst the Military Transport and Supply cattle and a high percentage 
of the infected died. There wore outbreaks of a very mild type in Fampala 
during February and March. Ko cases have as yet been seen in any 
animals except cattle. 

“ Diseases of Goats and Sheep. Contagious pleiiro-pneumonia of goats 
was responsible for the deaths of a very large number of goats obtained 
from Ankole and Toro for the supplies of the Military forces on the Southern 
Frontier. 

“ In Karamoja, where the natives possess large flocks of sheep and 
goats, very heavy losses were reported during the exceptionally wet 
season in that district. 

Goat scab has been prevalent in the Teso and Bnkedi districts and 
has caused very considerable mortality. 

Diseases of Equines. Ulcerative Lymph angitis. Eight cases amongst 
mules were reported. Lymphangitis was very prevalent amongst the 
Militaiy mules on the Southern Frontier but most of these were kept 
going under treatment. 

“ Trypanosomiasis. Six deaths occurred in mules in the Southern 
Frontier from this disease. 

Diseases of Dogs. 37 eases of Piroplasmosis were treated in 
Kampala. Almost all of these recovered. One dog brought from 
Masindi to Kampala was found fco be infected with T. hrucei and died 
on arrival here.” 

Union op South Africa. Department of Agriculture. Report with 
Appendices for the Year ended 31st March 1916.—160 pp. fcap. 
1917. Cape Town: Cape Times, Ltd., Government Printers. 
[Price 3^, (Appendix III. Veterinary Research, Annual 
Report of the Director [Theiler (A.)]. 1916-1916. pp. 45-49.) 

This report first deals with a very considerable amount of routine 
work performed at the Onderstepoort, Grahamstown, and Pietermaritz¬ 
burg Laboratories, consisting in the examination of smears and morbid 
specimens and the manufacture of vaccines against blue tongue^ 
ledwater and gall-sickness, anthrax, and blackquaiter, the inoculation 
of mules against horse sickness, and agglutination tests for contagious 
abortion and glanders. 

Besides this large amount of routine work a considerable amount of 
investigation into the nature of important animal diseases was per¬ 
formed. Pull accounts of the experiments in connection with some of 
these diseases are promised in the Director’s forthcoming Annual 
Report. A brief survey of the work done and the results obtained is 
given and on account of its importance it is reprinted as follows :— 

“ Generally speaking the year has been conspicuous by an enormous 
increase in the routine work, the natural result of which was a corresponding 
diminution of research. The lack of opportunity for research work was 
further accentuated by the absence for some months of several members 
of the staff on Active Service, amongst whom were two of my seven 
Veterinary Research Officers. 

“ The two main subjects of investigations were Lamziekte in cattle,, 
and Horse sickness, and I have dealt with these matters more fully* 
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(1) LamzieUe in Cattle .—The investigations into Lamziekte are still 
being carried on at Armoedsvlakte, Vrybnrg, under the supervision of 
Mr, Viljoen. The initial object was to verify and control the results of 
investigations published by Professor Hedinger, with particular reference 
to the opinion expressed by Mm that Sarcosporidia were the cause of 
Lamziekte. At the outset this task seemed almost impossible of solution 
owing to the lack of information concerning the life history of these para¬ 
sites, and although many other investigators had attempted to^ settle 
this question their efforts had not met with success. Under these circum¬ 
stances I decided to continue investigations on the lines adopted by 
Professor Hedinger, but in addition to extend them so as to include the 
examination of material obtained from cattle that died on Armoedsvlakte 
from any cause whatever. In tMs way the examination of sections cut 
from muscles of different animals enabled me to compare the number of 
Sarcosporidia and the extent of the pathological lesions they caused in 
the cattle that died of Lamziekte and in those that died from other causes. 
The net result is that Sarcosporidia are found in all cattle, particularly 
in cattle in poor condition, and this latter fact was so obvious that we 
came to the conclusion that Sarcosporidia may be the cause of an illness, 
or anyway a cause of poverty, but not a cause of Lamziekte. This conclu¬ 
sion IS supported by the fact that pathological lesions found in cattle 
showing a large number of Sarcosporidia are in no way associated with 
the lesions found in cattle that die of Lamziekte. Finally in Lamziekte 
animals a minimum number of parasites are found with a maximum of 
pathological changes indicating that the latter cannot be caused by 
Sarcosporidia. Accordingly, although investigations into relationsMp of 
Sarcosporidia to disease will still be continued, the one conclnsion arrived 
at so far is that these parasites have no connection with Lamziekte. 

“Accordingly I have had to return to the grass toxin theory, wMch 
still offers a better explanation for the cause of Lamziekte than any other, 
and using tMs theory as the basis for further research a new programme 
was planned and is now in course of operation. It is of interest to note 
that the disease has been located in a 12 acre paddock at Armoedsvlakte, 
and a thorough botanical survey has been undertaken b^^ Mr. Pole Evans, 
with whose assistance feeding tests with plants (both infected and free 
from fungi) are now being undertaken. 

“ It had been my intention to lay out an artificial grazing ground at 
Armoedslakte to see whether Lamziekte would still be contracted by 
cattle grazing on such a pasturage, but the ground proved unsuitable 
for ploiigMng, and I therefore decided to undertake tMs ivork at Bestersput, 
near Bloemfontein. All the necessary arrangements have been made 
there and cattle transferred in readiness hut no disease has appeared so 
far, A new experiment has been planned and partially carried out by 
removing soil from a Lamziekte to a non-Lamziekte area with the object 
of seeing whether the disease can be transferred, A number of possible 
preventive and curative measures have been attempted including injections 
of Trypanbliie, Methylene Blue, CMoral Hydrate, Formalin, etc., but 
without success. 

“ (2) hnapunga in Cattle .—TMs disease of the Eastern Province is 
under investigation by Mr. Wm. Kobertson of the Grahamstowm Labora¬ 
tory. Sixty head of cattle have been exposed on the faim Palmerstown 
and preparations made for inoculation and drcncMiig experiments in ihe 
Laboratory. No disease has appeared so far amongst the exposed cattle. 

“(3) Coniagiom Abortion in Cattle .—^The object" of these expeiiments 
was of a practical nature, based on enquiries made by various correspon¬ 
dents, and can be summarised as: (1) To see whether clean cows can 
become infected by a bull wMch has previously served cows that have 
aborted but have been isolated for at least 18 months and not allowed to 
be served. (2) To see whether it is possible by means of serum tests at 
intervals of two months to separate the infected cows from a herd in such 
a manner that the clean ones remain clean and no further positive reactions 
are obtained. (3) To see whether cows which have aborted and have 
calved normally afterwards are reaffy immune and have not merelv 
recovered though still capable of being re-infected. (4) To see whether 
in a cow wMch has calved normally, though a reactor, the bacillus of 
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•contagious abortion is present in the milk or other excretions^ and whether 
in the case of such a cow dying, the bacilins can be isolated from the 
iiterine mnoons membrane, etc. These experiments wiR have to be con¬ 
tinued for another year, and although a considerable amount of information 
has been obtained, it ivS too early yet to make any announcement. 

“ (4) Horse-sickness ,—The main objects of the past year’s investigatioias 
have been two-fold, i.e., firstly, to improve the merthod of inoculation 
-for rendering horses immune against the disease, and, secondly, to asceitsin 
the protective value of dipping. 

^*^The experience of previous years showed that the immunity conferred 
by inoculation was insufficient "to protect horses against natural attacks 
of the disease and a considerable number had break-downs. Attention 
was, therefore, paid to this point whilst at the same time efforts were 
made to reduce the loss from inoculation. 

“ The desired objects have been satisfactorily achieved by the in|ection 
‘Of two viruses, the second one being the virus that has been used success¬ 
fully during the past few years for the inoculation of mules. 

‘‘ IJp to the end of the financial year this amended method has been 
used on 314 horses, of which 11 died as a direct or indirect result of inocu¬ 
lation, or 3‘5 per cent. 

“ From these figures it will be seen that the mortality amongst horses 
is slightly higher than that experienced in mules, but even so it is better 
than our most sanguine hope of a 5 per cent, mortality. It now remains 
to be seen whether the low mortality can be maintained on a large number 
•of horses. The immunity conferred by the improved method of inoculation 
has been tested by exposure experiments on 49 horses that were running 
•at Onderstepoort during the worst time of last season. Two out of the 
49 horses died of Horse-sickness, whilst three others contracted the disease 
‘and recovered, showing that a mortality of about 4 per cent, from relapses 
must be expected, 'fhe details of the investigations and experiments 
with the method of inoculation are now being compiled for publication 
in the Research Report. 

(5) Dipping Experiments ,—^Experiments to ascertain whether horses 
'Could be protected against Horse-sickness by periodical dipping were 
undertaken with the approach of the Horse-sickness season ; 40 horses 
were sent to the Maritzburg Laboratory and 160 were kept at Onderstepoort, 
all of them being now dipped at different intervals in various dips and 
mixture. 

“ (6) Pernicious Anaemia in Horses .—Shortly before the outbreak of 
hostilities in Europe in 1934 a report was published by the Seyderhelms 
(father and son), of Strassburg, to the effect that Pernicious Anaemia 
was produced through the agency of Bots, and an announcement to this 
effect appeared in the South African Press. A py'iori, South African 
•experience in the past seemed to negative this idea, but nevertheless it was 
deemed advisable to put thejmatter to the test at Onderstepoort. The result 
of our experiments was that Bots collected from the. stomach of a horse 
that died of Pernicious Anaemia, when emulsified and injected into a 
susceptible horse, produced the disease in practically every instance. 
Fiuther, Bots collected from the stomach of a horse not affected with 
Pernicious Anaemia did not produce the disease when injected into healthy 
horses. These were the results that we expected, showing that the Bots 
itself cannot produce Pernicious Anaemia, and although an emulsion of 
Bots collected from an infected horse produced the disease, it is a different 
matter whether Pernicious Anaemia could be transmitted through the 
medium of the adult flies (i.e., from larvae taken from horses with Perni¬ 
cious Anaemia and by means of their eggs deposited on a susceptible 
horse). 

(7) Wire Worms in Sheep* The life history of the wire worm has 
been investigated further and much valuable data collected, which will 
serve as a basis to assist in the fight against the wire worm pest. Details 
of this work appear in the 3rd and 4th Scientific Report of the Director 
■of Veterinary Research. It may, however, be stated that the mixture 
of Cooper’s Dip and Blue Stone recommended by the Division, particularly 
when administered to infected sheep on two successive days, is such a 
powerful remedy that it expels practically all the worms from their 
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stoma ell. ^Tiie remedy for wire worms is. therefore, a simple one, but 
tbeir madication cannot be expected from the medicines alone, and 
attention must be paid to the general management of sheep based on 
the life history of the worm itself. 

“ (8) Trypanosomiasis ,—The inyestigations into Tiypanosomiasis in 
Znluland, under the care of Mr. Mitchell, must he considered as a continua¬ 
tion of those undertaken last year by the Museum Expedition, the results 
of which corroborated the^findings of the early investigations of Sir David 
Bruce, i.e., that game are infected with Trypanosomes (in our experiments. 
Impala, Bushhuck and Zebra). The objects of the present investigations, 
were not so much the repetition of the Museum Expedition work, but 
more to find out the extent of infection of Trypanosomes in Zululand> 
with particular reference to the spread of the disease and to the best means, 
of prevention and eradication. 

‘‘ An interim report has been submitted by Mr. Mitchell in which the 
following conclusions were drawn:— 

“ 1, Wandering game are responsible for primary outbreaks of the 
disease. 

“ 2. ^ Tsetse flies will not travel from the original fly belt unless cover 
is continuous or in company with game. 

“ 8. In the absence of Tsetse it is unlike’y that outbreaks of Nagana 
could originate from recovered or partly recovered cattle or from game 
localised to the cattle grazing area. 

Certain recommendations have been made by Mr, Mitchell, with a, 
view to localising game as far as possible and for their efficient protection 
in the Keserves, i.e.:— 

“ 1. The issue of permits to Europeans and natives living in Nagana 
areas authorising them to destroy ‘wandering game,’ in preference to 
indiscriminate snooting and ‘drives.’ 

“ 2. Such permits should he valid during the summer months as well 
as during the ‘ open ’ season. 

“ 3. The destruction of game in infected areas should be encouraged 
by the issue of licences at reduced fees to non-residents. 

“ 4. In the low veld areas where few if any cattle are to be found and 
in areas surrounding game reserves, the shooting of game under licence 
should be allowed. 

“ 5. The effect of the above recommendations would necessitate 
increased supervision in game reserves, which could be effectively obtained 
by the appointment of an European ranger for each reserve and the* 
surrounding district. 

“ 6. ^ The existing ‘ open ’ area on both sides of roads should be 
maintained for some time. 

“7. The bush adjoining roads passing through tsetse fly areas should 
be repeatedly burned, and road repairs should be carried out at regular 
intervals. ^ 

‘‘ 8. Finally, the assistance of owners is necessary to control Nagana,, 
as insufficient herding, transport riffing in summer in areas where the 
disease is endemic and lack of isolation measures are matters for owners, 
to deal with and not the State. 

“(9). Gouw Ziekte in Sheep ,—^An opportunity offered itself in the 
neighbourhood of Pretoria for further research in connection with this, 
disease, and feeding ex^jeriments were undertaken to control the negative 
results obtained in the Lake Chrissie district in 1909. Investigations, 
are now proceeding with the object of ascertaining the particular plant 
responsible but definite results are not yet to hand. 

“(10). Geel Rikhop in Sheep ,—^This ffisease was brought to my notice* 
for the first time this year, reports of outbreaks being sent in from the 
Hope Town and Colesburg districts. Mr. Walker was instructed to make 
local investigations and experiments were at once undertaken to ascertain 
whether the disease was infectious. 

“Inoculation experiments were carried out but so far have proved' 
negative, thus corroborating the results of earlier investigators. Muzzling 
experiments have also been undertaken to see if the disease is contracted 
through the mouth. Feeding experiments were also taken with Dubbeitjes# 
a plant considered by many farmers to be the cairn, but without result. 
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‘‘(11), Ornithodoros Megnini. The Spinose Ear Tick ,—In 1912 a tick 
new to Soutk Africa was discovered by this Division, and tMs year nniiier- 
ons reports have been made from various parts of the Union as to its 
prevalence. Mr. Bedford, the Entomologist of this Division, made 
personal enquiries in the Eichmond area, and it appears that the tick 
is responsible for a considerable amount of trouble in sheep, goats, and 
calves—a short memorandum has been published giving our recommen¬ 
dations for the treatment of affected animals. 

“(12). Stiff-sickness in cattle and so-called ^EicJcets^ in Donkeys and 
Sheep .—Enquiries into these diseases and the collection of material have 
been undertaken whenever opportunity occurred, and a considerable 
amount of material has been obtained, which will be worked up when 
time and staff permit. 

“(1.3). Jagzielcte in Horses ,—Investigations into this disease are being 
carried out in Pietermaritzburg, the primary object being to reproduce 
the disease artificially. 

“(14). Dnnsickness in Horses .—Investigations into this disease are 
being continued at Onderstepoort and Pietermaritzburg. In Pieter- 
maritzbnrg attempts are being made to produce the disease with worms, 
which are commonly found in the Caecum and Colon of horses affected 
with Dnnsickness. In Onderstepoort feeding experiments are being made 
with a plant, known as Eagwort, which is believed to have some connection 
with the disease. The plant has killed two horses, but the symptoms 
of Eagwort poisoning differ from those found in Dnnsickness and further 
experiments will be necessary. 

“ General Bemarhs. It must be pointed out that notwithstanding 
the number of subjects coming under the heading of ‘ Eesearch ’ which 
have been enquired into, only in three cases has it been possible to carry 
out investigations on systematic lines, and they are Horse-sickness, 
Lamziekte,' and Wire Worms in sheep. The other diseases have been 
dealt with more for our own information at present with the object of 
collecting as much evidence as possible in a rough and ready inanner. 
The minute and detailed examination that these other diseases deserve 
could not and wiU not be carried out unless more time is saved on routine 
duties or unless the staff is increased in proportion,” 

United Provinces. Annua! Report on the Civil ¥eterlnaxy Depart¬ 
ment for the Year ending 81 st March 1917. [Hickey (S. Gr. M.), 
Acting Superintendent .]—22 pp. f cap. Witli 14 tables. 1917. 
Allahabad: Superintendent Government Press. United Provinces. 

During the year under consideration the reported mortality from 
various contagious diseases amounted to 15,473 cases. Rinderpest 
was responsible for 7,563 of the deaths recorded. 

Equine contagions diseases coming under the control of the Civil 
Yeterinary Department occur ed in four selected horse-breeding 
districts. Glanders broke out in sis districts, and 41 animals either 
died from it ox had to be destroyed, A severe form of surra occurred 
in one district where 118 animals either died or w^ere destroyed. Many 
cases of tetanus were reported, of which 31 proved fatal. No cases of 
dourine or epizootic lymphangitis were detected. There were 599 
cases of strangles, eight of which proved fatal. Equine piroplasmosis, 
horse pox, influenza, anthrax, and parasitic skin diseases occurred 
to some extent, but no statistics were available. 

Bovine diseases. Rinderpest occurred in a more severe form than 
in the year 1915-16, most districts having been more or less affected. 
The total mortality during the year was report-ed as 7,563, as against. 
3,767 last year. Inoculations were carried out against it in 33 districts. 
Haemorrhagic septicaemia caused 1,777 deaths, as against 1,593 in 
the preceding year. The disease assumed a virulent form only in 
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five districts. Foot-and-mouth disease occurred in all but seven 
districts^ the mortality being estimated at 1,373. The deaths were 
usually confined to young calves or old decrepit animals. Out¬ 
breaks of blackquarter were reported from 16 districts and caused a 
mortality of 700, as against 262 in the preceding year. Anthrax 
caused 1,109 deaths. 173 deaths were reported to have occurred from 
various other contagious diseases, including pleuro-pneumonia, tubercu¬ 
losis, piroplasmosis, etc. 

Pleuro-pneumonia occurred amongst sheep and goats to a very 
great extent in the district of Almora and destroyed 2,310 animals, 
while rabies, canine distemper, fowl cholera, and various diseases due 
to gross parasites accounted for deaths among the small domesticated 
animals. 

The following table indicates the extent to which preventive inocula¬ 
tion was undertaken. 


Name of 
disease 
against which 
inoculation 
was carried 
out 

Method of 
inoculation 
followed 

Number of 
outbreaks 
in which 
inoculation 
was under¬ 
taken 

Number 
of animals 
which died 
uninoculated 
in course of 
outbreak 

Number of 
animals 
inoculated 

Number of 
animals 
which died 
after 

moculation 


Bo- 

vines 

Others 

Bo- 

vines 

Others 

Rinderpest .. 

Serum alone 

392 

5,191 

67 

44,099 

802 

30 

Haemorrhagic 

septicaemia 

Serum alone 

139 

610 

8 

10,646 

283 

— 

Haemorrhagic 

septicaemia 

Vaccine 

*> 

o 

19 

— 

247 

— 

— 

Blackqnarter 

Pillules 

9 

1 

— 

542 

! 

! 

17 


Details are also given with regard to cattle and horse breeding 
operations undertaken by the Department, the instruction of natives 
at Veterinary Colleges, and the organisation of the subordinate 
veterinary establishment. 


Book Eevijew. 

Bmvthe (R. Harrison), M.R.C.V.S., Civil Veterinary Surgeon, attached 
A.V.C.—-Woimds of Animals and their Treatment—xi +194 pp. 
With 30 figs. 1918. London: Bailliere, Tindall & Cox. 

TMs small work contains much useful information based on up to 
date kBowIedge of the treatment of wounds in animals. The disinfection, 
dressing, process of healing, infection, and the various complications 
:and sequelae of wounds are carefully desciibed. The pages devoted to 
wounds of the head and neck, limbs and feet, ‘‘poU-evil,” “tstulous 
withers,*’ ‘‘ quittor,” and war wounds are very well written. Altogether, 
it is a handy volume, which can be commended for its many valuable 
details of wound treatment. 
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PROTOZOAN PARASITES* 

AragIo (H. de B.). Espiroclietose (Treponemose) das GaUiniias. [Fowl 
Spirocliaetosis. Yet. e Zootechniaf 1917. YoL 7. Yo. I. 

pp. 3-10. 

Spirochaetosis in fowls, which is carried by the tick, Argas persicm^ may be 
suceessfally treated by serum injections or organic arsenieals, such as atoxyl 
(0*03 grammes per kilo weight of the animal treated) or salvarsan (0*035 
grammes). Prophylactic measures should include hygienic methods in the con¬ 
struction and upkeep of fowl-houses.”— Eev. App, Entom., 1917. Dec. YoL o. 
Ser. B. Pt. 12, p. 190. 

Chatton (Edouard). Eealisation experimentale chez le cobaye de ramibiase 
intestinaie a Entamoeba dysenteria. — Bull. Soc. Path. Exot. 
1917. Nov. Vol. 10. No. 9. pp. 794-799. With 3 test-figs. 

-. L’eolosion des kystes et les premiers stades de revolution de 

Pamibe dysenterique humaine chez le chat.— Bull. Soc. Path. 
Mxot. 1917. Nov. YoL 10. No. 9. pp. 834-841. "With 9 test-figs. 

CoMMES (Ch.). Leucooytozoon et microfilaire d’un rapace diume {Asiur 
hadiuSi var. sphenurus). — Bull. 8oc. Path. Exot. 1918. Jan. 
Vol. 11. No. 1. pp. 31-34. 

Escomel (E.). Le Phylhdactylus gerrhopygus au Perou. Son infection 
par une hdmogregaiine.— Bull. Soc. Path. Exot. 1917. Dec. 
YoL 10. No. 10. pp. 873-879. With 1 test-fig. 

Gr alli-Yalerio (B .). Observations sur Eimeria ziirnit Rivolta.— Bchweiser 
Arch. f. TierheiTk. 1918. Jan. YoL 60. No. 1. pp. 7-17, 
With 1 test-fig. 

Hartman^t (Mas) & ScHiLumG (Claus). Die pathogenen Protozoen und 
die durch sie vemrsachten Krankheiten, zugleich eine Einfiihrung 
in die allgemeine Protozoenkunde. [The Pathogenic Protozoa 
and Diseases caused by them, with an Introduction into the 
Study of General Protozoology.]—462 pp. With 337 text-figs. 
1917, Berlin; J. Springer. [Price. Mark 22. (bound Mark 24).] 

Leger (Andre) & Le Gaelek (E.). Etude experimentale du pouvoir 
pathogene de Spirochaeta croddurae. — BuU. Soc. Path. Exot. 
1917. Oct YoL 10. No. 8. pp. 694-696. 

Leger (M.) & Mou^ees (P.). Hematozoaire endoglobulaire non pig- 
mente d’une Anatidee.— Bull. Soc. Path. Exot. 1917. Oct. 
YoL 10. No. 8. pp. 699-700. 

MTaeyean (J.). Coccidiosis in the Horse.— Vet Beeord. 1918. Jan. 5. 
YoL 30. No. 1539. p, 278. 

In this letter the writer states that he was enabled to examine sections from 
the case of alleged coccidiosis referred to in the preceding number of this Bulletin 
(p. 298). He “wasunable to detect any coeci^a, or indeed anything remotely 
resembling coccidia.” 

Mercier (L.) & Mathis (C.) Kystes gamogoniques et scMzogoniques 
chez Entamoeba ranarum. — BvM. Soc. Path. Exot. 1918. Jan. 
YoL 11. No. 1. pp. 47-54. With 2 plates. 
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PoNSELLE (A.). Beterminisme de la culture dii trypanosome de la 
grenouilie, Trypanosoma rotatorium Mayer, 1843. [Cultivation o£ 
tke Frog Trypanosome.]—0. JS. Soc. BioL 1017. Nov. 10. 
Vol. 80, No. 17. pp. 824-826. 

Rhodesia Aoricultdral Journal. 1917. Oct. YoL 14. No. 5. 
pp, 614-616. With 3 tables. African Coast Fever. 

Rodhain (J.) & Yan DE5f Branden (F.). Essais de transmission cles 
parasites de la malaria a la roussette, Gynonyoteris strmiinea 
(Note preliminiare).— Bull, Soc. Bath, Exot 1917. Oct, YoL 10 
No. 8. pp. 704-706. 

Beegent (Etienne), Bur un Leucocytozcon de la perdrix rouge d’Algeria 
{Ferdix rubra Brisson.)— Bull, Soc. Path. Exot, 1917, Oct. 
YoL 10. No. 8. pp. 701-702. With 1 test-hg. 

Btevenson (A. C.). The Presence of Trypanosomes in Brain Substance. — 
Jl. Trop. 3Ied. d Eyg. 1918. Jan. 15. YoL 21. No. 2. p. 17 
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DISEASES T^UB TO PROTOZOAN PARASITES. 

TEiCHMAisN (Ernst). Die Empfindlicbkeit von Naganastaminen gegen 
Arsen und Ant!^,.oii. [The Sensitiveness of Nagana Strains to 
Arsenic and Anttinonv,]— Biocliem, Ztsclir. 1917. June 4. VoL 81. 
No. 5-6. pp. 284-318. WitE 39 tables. 

It has often been stated that all strains of tiypanosomes are not 
equally sensitive towards the same drug ; for example, trypanrot has 
a powerful eSect on the trypanosome of mal de caderas, T. equinum^ 
whereas it has only a feeble action on the nagana trypanosomej 
T. brucei. Also, atoxyl is a good remedy in infections with J. gam- 
biense^ whereas it has no action on T. congolense. In order to determine 
with certainty whether differences in sensitiveness towards a drug 
are exhibited by trypanosomes of the same species it is necessary to 
have for investigation the greatest possible amomit of material for 
purposes of comparison and to carry out experiments under similar 
conditions. The author had available for his tests seven nagana 
strains ; one of these was a West African strain preserved in rats and 
mice at the Hamburg Institute for Tropical Diseases since 1911, while 
the six other strains were brought to Europe in 1913 from German 
East Africa by Braux and Teichmann, and maintained at the Hygiene 
Institute of Frankfort. 

The experiments detailed in this paper were performed on mice, 
towards which animals the strains varied greatly in virulence. The 
most virulent after an average incubation period of 2*10 days produced 
death in 3*95 days; on the other hand, in the case of two of the strains 
death was not produced until three or four weeks after inoculation, 
and remissions occurred in the course of the infections. Both the 
prophylactic and therapeutic action of the arsenic and antimony 
salts were tested. The course of the infections is carefully set out 
in the tables. The following are the author’s conclusions :— 

“ The East African nagana strains examined can be clearly distinguished 
from one another as regards their sensitiveness towards " arsacetin and 
these differences are brought forth whether the drug is used as a prophy¬ 
lactic or as a therapeutic agent. 

“The West African strain maintained for a long while in European 
laboratories is almost insensitive to arsenic. 

“ This Is equally true for infections arising from inoculation of single 
individuals as well as for such derivatives of these strains as have become 
fast against their antibodies. 

(0467) Wt.P927/I7. 650. 7.18. Gp.11/5. A 
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Similarly i.lie. East African straiiiK and the West Afri(‘an Htraiii 
showed dilTerciiees in sensitivencBS towards polasKiuiu antimony i,art,rate. 

“* Ho far a,w duration of action is concerned, tfie prophyhwdie. lust^ of 
poi.aBsiiiiu juiiiinony t,ariratc is ca]>ahlc of givini*; a^s satisfaedeny n‘rtnlis 
as the ihe.rapmitic use of tin3 dru^- ac(*.ording to the iindlnMlK (nnploye-d in 
these exp<uinunits. 

Arsaceiiii is a more <‘dV.<d,ive e.urative. t,han potiissiuin aiiiiuiony 

iarirat,(‘- in the. <*a.s<‘. of the- East, African na,^'a,na, strains (‘-xainimuL 

“ Not, every si-rain (exhibits t,hc same d(\aTtH^ of sensitiveness t,o prophy- 
1acdi<'. and to therapimtie. t,re,a,tnumt with ars<mic or with antimony. 

The. virulence of the strains cxaniincd does not liear any rolalionsliip 
to tlunr dru^‘ sensitiven(‘ss. 

''Ea,ch of ih(‘, strains considcixul exhibits spiudfic dilTm*encc in it,s 
lu^haviour towa.rds arsimic and antimony. Its sensitiveness, mon'ove.r, 
is not, directed towards chemical influence in g’cneral; it must be s]>ecially 
determined for t^acdi single drug.’’ 


PoNSELLE (A.). D^termiiiisme de la ciiiture du trypanosome de la 
grenoiiille, Try'panosoma roialormm Mayer, 1843* [Factors 
determining the Cultivation of the Frog Trypanosome.Ah 
Soc. Biol 1917. Nov. 10. Vol 80. No. 17. pp. 82P^826. 

While studying bouillon blood medium, one of the most suitable 
for the cultivation of the frog trypanosome, it was found tliat the 
indispensable action of the broth (for it cannot be replaced by normal 
•saline solution or ordinary water) was due not to its particular nutritive 
.substances but to its acidity. The peptone broth usually employed 
in bacteriological laboratories and made slightly alkaline towards 
litmus is always acid tow^ards phenolphthalin, especially after 
.sterilisation. This acidity is due in great part to the presence of 
monobasic alkaline phosphates which are present in a high proportion 
in addition to the cli-basic phosphates. It is the passage from a 
neutral medium such as blood to an acid medium which brings about 
in the frog trypanosome the series of divisions resulting in the so-callcd 
cultural forms. 

By mixing one volume of infected frog blood with 10 volumes of 
an artificial broth made without meat and containing certain inorganic 
compounds, the flagella,to cultural forms arc o1)ta,ine,d in Joss than 
24 hours afterwards. In the absence of mono-pot^assiiim pliospJia,!^^ 
or when this compound is replaced by tln^, did>asic pliospbaf.e, the 
trypanosomes preserye their normal blood form without any teiuloucy 
to cultural evolution. Peptone (1 per cent.), gelatine (0’5 per cjent.), 
ox even agar (0*1 per cent.) ])Totects the cultuml forms a-gahist the 
trypanolytic action of frog blood, jirobably owing to their a-bsorhent 
power. This trypanolytic action of the blood is not^ <lir(H}ied a.ga,inst 
the norma,1 blood forms but it appears to cause tlwh: (hxstjuction as 
soon as they begin to pass into cultural forms. 

Keumbhaak (Edward B.), Experimental Trypanosomiasis: T . egui - 
perdum Infection in the Dog*— JlInfecL Dis. 1918. Jan. Vol 22. 
No, 1. pp. 34r”42. With 2 tables & 5 charts. 

The author’s investigations were performed with the object of 
producing experimental haemolysis in dogs in order to study the rela¬ 
tion of the spleen to blood destruction and regeneration. Clieioical 
reagents employed for this purpose produced only a transient effect 
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and tlins T. eqiivperdum, tlie casual agent of dourine in horses, was 
employed. In this short article the author reports upon the morbid 
changes set up by these inoculations. 

At first, dogs were injected intraperitoneally with infected rat’s 
blood containing approximately 600,000,000 T. equiperdumi. As, 
however, infection did not always result, all subsequent inoculations 
were given intravenously and the procedure adopted of injecting 1 c.c. 
per kilo of body weight, of whole blood from a heavily infected dog, 
without further attention to the actual number of trypanosomes 
present. 

Such inoculations were successful in all instances except two : in 
one of these a second attempt proved successful, in the other, no 
further attempt was made. A few attempts to transmit the infection 
to guinea-pigs and rabbits were entirely unsuccessful. Our conclusions 
are based on the study of 28 infected dogs.” 

The author’s observations are summarised as follows :— 

Dogs may be readily infected witli T, eqidperdum and a severe anemia 
be produced. The incubation period varies from 3 to 8 days, and a fatal 
termination results in from 3 to 7 weeks. By successive transmission 
through dogs the viriihmco of the infection may be increased so that both 
incubation period and duration of the disease may be shortened and the 
maximum anemia more quickly reached. 

'' With the appearance of trypanosomes in the circulating blood, the 
-animals show general weakness, loss of weight, lethargy, and a lessened 
tendency to the healing of wounds. Subcutaneous edema is a common 
manifestation and may appear as a general anasarca or be limited to the 
genitalia or the extremities. The edema fluid contains living trypano* 
somes. Another interesting and almost constant lesion is keratitis. 
Choluria is constantly resent without evidence of jaundice in the skin 
or mucous membrane. 

“ The autmia which develops is progressive and of the hemolytic type. 
The hemoglobin may fall to 40, and the rod cells to less than 3,000,000 
per c.c. 

'' Attempt.s at regeneration are shown by the increased number of 
skeined cells, occasional nucleated reds in the peripheral stream, and 
hyperplastic bone marrow at necropsy. That this attempt at repair is 
entirely inadequate, however, is shown not only by the progressive lowering 
of heinoglobin and erythrocyte count, but also by the leukopenia, diminu¬ 
tion in platelets, later lowering of percentage of skeined cells, and disap- 
pearaii(H‘- of nucleated red blood ccdls from the peripheral blood stream. 

“ Tlie principal jiathoiogic changes are the usual degenerative lesions 
of anemia in the ]>ar<inchymatous organs, hyperplasia of the bone marrow 
■and a gn^xt (nilargement of tlie sjdeeh. 

8p]em^(^tomy at the height of the trypanosome infection has no bene¬ 
ficial iuiiuence, but ratlier the reverse, on the anemia or the course of the 
infection. Animals splenectomizcd before infection died more quickly 
than did tliose with iut,a<it splecm ; as a rule, within 2 or 3 days after the 
appi^aranco of tryjianosonu^-s in the circulating blood. 

'' TIh^ intravenous iuj(‘cfiion of arsenobenzol, 3 injections at intervals 
of 3 days, has ]>eon followe<l by a disappearance of all symptoms and of 
trypamisomes from the blood and of a prompt improvement in the lilood 
picture. In some instances, however, the disease has recurred on the 
discontinuance of treatment.''* 

’Woods (Alan C.) & Mobpis (Harold H.). Complement Fixation In 
Experimental Trypanosomiasis.— Jl. Infect. Dis. 1918. Jan, 
¥oL22. No. L pp. 43-48. With 4 tables. 

Hnmmary. Dogs infect^^d with T. equiperdimh develop complement 
iixailon with a specitic antigen within 8 days after inoculation. An easily 

(C407) a2 
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prc*pa,red. and a very satisfactory anti.a’cn is the salt solsitioii (‘xiraci of 
tlic spleen of a rat beavify infected with trypa,nosenies or dead fioui the 
infection. Tlio coinpleinent fixation nsiially follows tlio np]HS'inuicM‘ ol 
trypanosomes in tlic blood, aliboiigli it may oecasi<mal!)’ pivc«Mle ilie, 
appearance of trypanosomes. The com])]eiii<‘iit Uxatitm, iKn\evcn\ aiwaiys 
antedates tln^^ apixsa-ra-ncc of symptoms. 

Do^'s iiitecttal with irypam>s(>m(*s fr(‘.qn(m<,ly yive a positive AVasser- 
iiianii naudioiL 

''Within W(H‘.ks afbn- th(‘. appea,rauc(‘, of (,rypanosom(‘s in the, blood, 
tlH‘. serum ai the infeci.ed doj»' becomes stroii^ty a!iii<‘,ompleme!iinry. 
This aiitieomplenuaitary phenonKaiou appears to !)(-! due to t-lut. Mlnantiou 
of aiiticomplconentary substances into the blood by ih(^ invadluy irypaiio- 
soines. 

“ 'Tlie blood is r<mdercd sterile, and all clinical symptoms eh‘ar up 
folio\viii.a: the intrav(mons injc'etion of arsenobenzol, and in the only 
comphde experiment at hand, t.ho ant,icom])lementary action and com]>le- 
iiuait fixation propmdie.s with, the trypanosome and Wass(*nnaiui anti.n(‘ns 
likewi so di sax)])eared.’ ’ 


Laveran (A.) Sur les lelslimanioses exp^rimentales^ et en particuller 
sitr ia lelshmaniose canine, chez la souris blanche. [Experimental 
Leishmaniasis, with Special Reference to the Effects of (Janiiio 
Leishmaniasis on the White Mouse.]— Bull. Soc, Path. B'xot. 1918. 
Mar. Vol 11. No, 3. pp. 205“~216. 

Ill 1912 Laveran showed that the vims of kahi azar was capable 
of producing in the white mouse visceral lesions ])caring gresat 
resemblance to those observed in natural cases of the disease in man 
and since that date he has utilised this small rodent very considera bly 
for the study of the various leishmaniases. In 191(5 a culture of 
Leishmama which had been snb-cnltivated 112 times in N N N medium 
and originally isolated from a natural case of infection iii the <log was 
obtained from Tunis from Ch. Necolle, together with a dog which 
had been inoculated with virus from a bitch suffering acutely from 
the natural disease. It was found possible to infect white mice fairly 
easily by inoculating them intrapeiitoncally with the Leishmania, 
obtained direct from dogs or from mice affected with leishmania,sis 
of canine origin. The infection was, on the other hand, diflicult (,o 
set up by means of the cultures of these Leishmania. The infectioip 
which ran a fairly chronic course, became localised primipaJly in the 
liver and in the spleen. 

On comparing these results with those obtained afi(W iiKKuiIation 
with the viruses of the other leishmaniases the author draws the 
following conclusions:— 

(1) The infection produced in the white mouse by the virus of 
natural canine leishmaniasis bears the greatest resemblance the 
infection produced in this animal by the kala azar virus (Mediterranean 
or Indian). In both cases a visceral infection is produced, localised 
chiefly in the spleen and in the liver, and transmissible with difficulty 
by means of cultures of the Leishmania. 

(2) In the case of male mice inoculated intraperitoncally with 
L. tropica (cultures or material obtained from the human subject 
or infected animals) one often observes after a certain interval in the 
testicular region swellings due to the multiplication in the tcsticlcB 
and surrounding connective tissue of large numbers of Leishmania, 
and these enlargements often become complicated with necrosis of 
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the overlying skin and oedematous swellings. If invasion of tke 
internal organs takes place it is as a rule secondary in occurrence. 

The fiindamenta] differences l^etween the infections due to L. dono- 
rani and those due to Tj. tropica in inaip monkeys, and the dog as 
regards the seat of the lesions are hiss distinct in the case of the mouse. 
The cut/ancous changes in the latter animal may become complicated 
with lesiojis in the internal organs or even be entirely absent. 

Hall (Maurice C.) & Wigdoe, (Meyer), Canine Coeeldiosis, with a 
Note Regarding Other Protozoan Parasites from the Bog»™-Jl 
An^er. Vet. Med. Assoc. 1918. Apr. Vol. 53. (New Ser. 
Vol 6.) No. 1. pp. 64-76. With 1 text-fig. 

In a recent paper Hall (1907) described the occurrence of a coccidian 
parasite in 15 out of 200 dogs examined in Detroit, U.S.A. The 
parasite on further examination by the above authors is now concluded 
to be Diphspora bigemma. The coccidium showed a marked tendency 
to occur in adherent groups in the faeces. Stiles (1892) notes that 
this species occurs in dogs and cats and in the polecat Putorius putorius. 
Railliet and Lucet (1891) have reported these as different varieties, 
Coccidia bigeminum canis, Coccidia bigeminum cati, and Goccidia 
bigeminum 'putorii. Weidman (1915) has reported another variety 
0. bigeminum canivelocis from swift foxes in the western United 
States” [see this Bulletin, Vol 4, No. 1, p. 24], "‘Stiles notes that 
the coccidia from the intestine of the dog which have been referred to 
by various authors as Coccidimn perforans, the form from the rabbit 
intestine (regarded by some workers as identical with Eimeria stiedae), 
are probably 0. bigeminum. Recently Guillebeau (1916) has reported 
Eimeria stiedae, the coccidium commonly found in the liver of 
rabbits, from the liver of dogs” [this Bulletin, Vol 5, No. 1, p. 5], 
“ but in his review of this paper Railliet concludes that the organisms 
described are not coccidia, but hlastomycetes. Raillet does not 
regard the hepatic organisms described by Lieniaux, Clark, Marcone, 
or Olt as coccidia, and notes that forms described by Perroncito are 
trichosome eggs. lie believes that Diphspora bigemina from the 
mucosa and sub-mucosa of the intestinal villi is the only coccidian 
known from the dog, and that while hepatic coccidia may occur in 
the dog no case of the sort has been established.” 

In Tlie case of the material examined by the authors the oocysts 
measured 36 to 40/^ long by 28 to 32/^ wide. Paxtham (1916) gives 
a range of 22-4f) by 19-28/^ for the oocyst of D. bigemina. These 
forms had two spores, each spore measuring 10 to 20/e in diameter, 
and each s])ore contained four sporozoites, each 12/« long by 4/,e wide, 
and a residual body. In one animal a smaller strain of coccidia was 
found, the oocyst measuring 20 by 18/z, the spores 12 by 11/i, and the 
sporozoites 10 by 3/,e. 

Under favourable temperature conditions (22 to 29° 0) the oocysts 
placed ill 10 per cent, potassium bichromate solution appeared to 
develop infective sporozoites in two days. It w^as shown, however, 
that when the faeces were kept under less favourable conditions, 
resembling those found in nature, the process of sporalation might 
takci two weeks or even longer. As a result of some feeding experi¬ 
ments it ivas found that from the time of the ingestion of oocysts 
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containing infectiv'e sporozoites to tlie appearance of oocysts in tlio 
faeces of the dogs a period as sliort as tliree or four days to as long a.s 
11 or 12 days iniglit elapse; the ooc.ysts then disap|icare.d in all 
cases from tiie faeces in a few days except in one aniinal in whicdi 
oocysts were presimt for 12 days. Repeated atiianpi-s to in find, the 
latter animal subse<iuently failed, ap])a.renily sliowing that it had an 
acquired ininuniity to coccidiosis. On the other hand, (Irawlky 
(1912) dealing with the self-eliiuination of coccidiosis stated that no 
iinniimity ivS j^roduce^l in this disease and that anotlier attack might 
result from a fresh infection from without. In the cas(', of naturaJly 
infected dogs no ap])aTeiit abnormality was discoverable iii the digestive 
tract on post-mortem examination. However, when dogs Avere fed 
experimentally with large niimhers of coccidia haemorrhagic conditions 
were stated to have been set up. The disease is said to he afebrile 
although the authors’ experiments suggested that there Avas a slight 
elevation of temperature on the days during which oocysis AAxn'e 
present in the faeces. Sometimes diarrhoea Avitli the presence of ga,s 
and blood in the faeces appeared to be set iij) as the result of the 
coccidian infestation. 

Hadley (P. B.) i. The Role of the Flagellated Protozoa in Infective 
Processes of the Intestines and Liver .—Rhode Island StaL BuU, 
Md. 1916. pp. S-IO. With 3 plates. [Extracted in Bx/per. 
StaL Rec. 1917. Apr. Vol, 36. No. 5. pp. 483-484.] 

ii. The Avenue and Development of Tissue-Infection in Intestinal 
Trichomoniasis.—Bull. 168. pp. 3-64. With 11 plates & 
2 text-figs. [Ex-tmoted in Exper* StaL Rec. 1911, June. Vol. 36. 
No. 8. pp. 781-782.] 

i. In 189r5 Theobald Smith figured as the cause of the so-called 
blackhead ” disease of turkeys an amoeba AA’^hich he called nudefh 
gridis. Since that date several authors have taken U]) the study of 
this subject and many of them have attributed the disease eitluu" 
to a coccidian or to a flagellated ])ara,site. Hadley’s rcv'euf investi¬ 
gations detailed in the al)()V(‘‘ two arti<‘l(\s ten<l to ineiiininaie UiS the 
etiological factor a tiagcllated protozoan, Tri<diomona,s, AAdiich lua-y be 
found not only in iurkuys, ()iit als<^ in the i!it(\stin(\s of all poutt.ry as 
Avell as of most other animals. In the intesilnes (he, flagella,ies are 
])resent in the cecal coni.enis, but are found mostly in t he muc^ouH 
layer overlying the epitholiiiinj and oft(m (haq) in the crypts of 
Lieberkuhn. lieproductlon is by simple fission ta,king j)lace mainly 
in the cecal content; also by enoystatiou and s])ore formation, ]iroba.bIy 
the common method of reproduction in the tissues. Ameboid forms 
are also oncoiintered, especially in the tissues,” 

The following conclusions appear in the original article 

“The gross pathological picture inohnles congestion and enlargenuait 
of portions of the whole or pait of one or both ceca, together with the 
presence of large, circular, yellowish, discrete or e.onOueut, necrotic an^as 
on the liver. These foci extend de,ep into the iisRUOs. ih^e.quently the 
coca may contain a solid, cheesy or leathery, yelloAv or blood-staiiuu! core, 
comx>osed of coagulated serum, fibrin, and celhdar olementH. The hmuna 
are frequently q^uite obliterated. Fusions between the ceca and loops of 
the intestine, liver, or gizzard may sometimes occur; also between the 
liver and x^roventrioulus. 
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The imicroscopioal pathological features involve the penetration of 
the epithelial wall bj the parasites and a progressive infection of the 
siibopithelial tissues, where the mode of reproduction is by encystation 
and spore formation. The result of rapid reproduction is great tliiekening 
of the cecal wall. In favorable specimens many of the features of 
flagellate morphology can be observed in the parasites located in these 
regions. The liver presents a corresponding appearance of the infecting 
elements, though more modified by their location. 

Very rarely tln^ ]>athological condition may be complicated in the 
Iiv(‘r by an amebic infection (not jUitoeba nieleagridis) and in the ceca by 
both amebas and coccidia {Eimeria avium). The picture may also be 
complicated by infections with Hemoproteus. 

The nature of the infective process, together with extensive clinical 
experience, makes it clear that intestinal flagellatosis can not be regarded 
as an infectious disease, and that Trichomonas as found in these infections 
can not be looked upon as a pure parasite. A succ(‘-ssfal infection depends 
upon factors present in the host, and is probably quite unrelated to viru¬ 
lence ’ on the part of the infecting organism. In this sense the infection, 
commonly called ‘ blackhead ’ of turkeys, can not be regarded as an infet*. 
tioiis or communicable disease. 

“ Tlie parasitic flagellates here described are identical with some of 
the bodies earlier regarded by the writer as st-ages in the development of 
the coccidium, Eimeria. Tliey are also identical with bodies described 
by Theobald Smith under the name A. meleagridiii, of whose existence, as 
an amoba, up to the present time no conclusive evidence has been brought 
forward.” 

ii. Ill the. second article Hadley reports upon the manner in which 
the flagellates responsible for the intestinal trichomoniasis penetrate 
the caeca! epithelium and enter the sub-epithelial tissues, there to 
produce characteristic lesions, and describes the course of the infective- 
process. 

“ As a result of a more or l(‘.ss fluid condition of the cecal content the- 
fla,gellaiiC‘s niuliiply in vast numbers by autogamous reproduction and 
finally migrate into the crypts of Licberkuhn, where they tend to gather 
at the terminal branches and produce a marked bulging of the fundi 

'' Either through pressure or natural invasive power, or both, the free 
motile flagellates (trophozoites) p(melirate the goblet cells, force out the 
nucleus, or push it on one side, break tlirough the base of the cell, subse- 
<|iumtly through the basement membrane, and enter the connective tissue 
of th<^ mucosa. A large number of flag<dlates may pemetrate the same, 
rifii in the epitlndial wall and subseqm^ntly be(mme disseminated. 

With the furilior passage of flagellates through the epithelial wall 
they t(uid at first so to cc)ngTegat.(^. «as t,o separate! the (q)ith<dial wall of the 
fundus from the basenuuit membram* and from the core of th(‘. villus. 
Tile first me<*liauical <‘nV-ct upon tlu‘ epithelial ciflls of the. I'andus is the 
producti<m of a raggcMl, fringed appt‘arance at the basement vnd. 

Either as a result of the mechanical damage brought about by the 
carli(‘si^ of the invading flagellates or duo to the effect of toxic metabolic 
products, the epith<hal ciflls at the fnndxis of the crypts bc^.eome further 
disorganised, permit other flagellates to pass, probably tlirough intra- 
cifllular rifts, and finally degenerate, leaving at the site of the fundus only 
fr(‘e imcl(‘i, cellular deiiris, and flagellates. Sometimes the epitlieliiim 
of ilic fundus is pushed downward through the cryxit^-space without 
be,coming hilly disorganised, 

” ''ilirongli the subsequent migration of round cells and endothelial or 
other phagocytic ccdls into this r%ioii, the area (the crypt-space) becomes 
consolidat(‘d,' At the same time many of the flagellates are surrounded 
by endolihelial cells, while others proceed to invade further the core of the 
villus and the muscularis mucosae. The terminal xiortions of the 
<q)itlielium usually rmnain intact at this stage. 

‘‘ At this point the motile forms of the flagellates for the most park 
disapixuir and further multiplication in the tissues is continued by auto¬ 
gamous rc*produciion. At the b(g'inning of this stage of development, 
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most of tl}t‘ |>arnsit(‘s los(‘. both Uio and 0a.i4’(‘ll;u ^\iih 

olh(‘r ori^aiiollrw wlii<‘li c*hairactcrKS(‘ iin' tu)}>]ioz(a1(‘, and a.piuair as iho 
round or oval hodic^ss, staininjs; pink vdili <‘osin, wliicli air<^ n\i*;ar<l(‘d by 
Sniild }is ;un<duis (A'Oioeha weleof/ridifi). 

''AVilli J:h<‘ oontintiod inviision of ollan' orypks, followed hy siiiiilar 
<auisoIida,iioiis, Hie do(‘,p-|yin,u; o<M'a.l <‘pith(‘!iiiin fH‘coiiuss paii*asiHzod, 
fusions wit,Is siru<d,ur(‘s may oiaair, a.nd siaasnda.ry tawderiaJ 

iisld<dioiw int,(‘rv(‘uc. A secondary ila.iL«:<‘llaic inva.si(>n of the. cecai, may 
occur tlirouyli Use; emkir seroius covei’iny Jns a result of co!ii.a.ctdnfec(iio!i 
frcuu Hi(^ liver, 

With the further pr()i>'ress of tlie iiilecHon tlu‘ ])arasit.(\s disseininak^ 
tliroiiyli t,he. reticular Hssues of the con^ of tlu‘. villi and pro<Un‘.e a, >sori. of 
^ iufeciioiij,’ ai-tackin*^' from ili<‘ rear the. epithelium ovcu’lyiny the 

lerniina! portions of the viili. With tlu^ ii'aUKuinjSf of parasik^s between the 
wall and the hasemcih nnunbrane Ihe (^niheliiiiu is first siiraiyldmu'd and 
finally fomul off. This is the culminalion in the process Itxa.din^ io a, more, 
or h‘ss (*om})lete desi,rn<‘tion of the♦<»,e<‘.al (*])itlu‘lium and a lilHuxidion of 
some of ilu'. parasikxs into tlu‘ <‘,ecal canal. 

'' 111 <‘V]danation of the eircnmsianccvs leading to Hie active inva,si<m 
of Hie crypts, the data at presmit in liand inala^s if, a,p])tuir probable that 
an earlier diaa'rheal condition present in t,h<‘. lower inti^stim* a,nd C(‘c,a is 
inaiiily responsible for the great multiplication of the flagellates (autogamy) 
in the. c.e(5al canal and for the suhse<|uent invasion of tin*, (*.rypts. It seems 
much less ])robabh‘. Hiat the tlagxdlates in the.inscdv(‘H c.an b(i regardeni 
as th(^. cause of the. initial diarrheal state. , . , 

True aniebas, chiefly A, rntestnialin, are frequently presiuit in the 
ceca, sometimes in numbers, but. only in exceptiomil case.s can it b<‘. eon- 
cliided that they arc of pathogenic significance in the ])roduoHon of cee.ai 
lesions. Aside from those cases in which it is idmitical with tlu^ s(*hizont 
stage of Eimeria mnum, A. meleagridis must be regardf^d as tli(^ late tropho¬ 
zoite (rounded) stage of the intestinal liagellate, Trichomonas.” 

Chatton (Edouard) & Blanc (Georges). Notes et reflexions sur le 
toxoplasme et la toxoplasmose du Gondi {Toxoplasma gundii 
Ch. Nicolle et Manceaux 1S09), [The Toxoplasm and'Toxo¬ 
plasmosis of the Giindi.]—-.ircA. ImL Pasteur de Tunis. 1917. 
Oct. Vol 10, Nos. ] & 2. pp. 1-40. With 4 tables and 1 plate 
comprising 15 figs. 

The gundi is a herbivorous rodent found on the boixhovs of tlie 
Sahara Desert in Southern Tunis and living in tlie (axwiees among 
the rocdcs and nibis in the dry mountainous districts. It is used a,s a 
laboratory animal at the iWeur Instiiaite of 'Funis end it was in this 
animal that the new genus of protozioa known as Toxoplasma, was 
first discovered (1908) by (!n. Niconon and Mancmxux. Kiiniilia- 
noously the parasite was also described by Hplkndoke iti tJie doIm^siic 
mbbit ill Brazil Since that date toxoplasins have boon identificnl 
in a number of other animals including the dog, a monkey, various 
rodents, several birds, and a snake in ditfenmt' ])arts of the w^oiid ; 
also, special interest is attached to these organisms owing to tlie 
discovery by CASTELLAm’(1913) (»f protozoa-like bodies very similar 
in appearance to themjii a case of protracted fever and sjilenomegaly 
in the human subject in Ceylon. Hitherto attention has lieen chieilV 
devoted to the study of toxoplasmosis in the gundi, and since 19H8 
a number of observations on tlie subject have been made by Cit. 
Nicolle and his fellow workers at the Tunis Institute, and imdor his 
direction the above two authors undertook to continue the study 
under natural conditions. This study had been comtnenced by 
Miss PiXELL [see this Bulletin, 1914, Mar. Vol 2, No, 1, p 38j. 
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Tire following is a summary of their observations and coiickisions. 

Among mammals the gimdi is the animal in which toxoplasnis have 
‘‘been most fi'equeiitly and most constantly observed. 

The disease is distinctly and regularly seasonal. The morbid 
■season occurs during the coldest time of the year, that is from October 
to the end of February. In Brazil, in the case of the rabbit, toxo¬ 
plasmosis shoAvs the same peculiarity when account is taken of the 
iin'-e]‘sion of the seasons (Splendore). 

Hitherto toxoplasmosis has only been discovered in gundis that 
have been kept at least 17 days in captivity at the Pasteur Institute 
of Tunis. Four hundred gundis were examined in order to determine 
Avhether the virus could be found in animals living under natural 
conditions but negative results only were obtained. These results, 
hoAvever, do not appear to be sufficient to enable one to assert that the^ 
gundis contract the disease at the Tunis Institute. 

The natural ectoparasites of the gundi are the ticks Rhipice-plialus 
sanguineus Latr. abundant especially in the nymphal stage, and 
Myalomma sp. occasionally found in the nymphal stage; a mite 
Trombidium sp. abundant in the larval stage; a flea, Coenopsylki 
mira Eotsch. peculiar to the gundi and rarely found; two diurnal 
biting flies, viz., a Chironomid Thersestes {Myeierotypus) laurae Weiss 
•and a Simuliid Svmulium liniatum, and probably other nocturnal 
flies that bite man and other mammals in the neighbourhood of water 
^also occasionally attack the gundi. Of these parasites only the 
Rhipicephalus and the mite seem possible carriers of toxoplasnis in 
nature though neither these nor the other parasites mentioned breed on 
the gundi in captivit}^ As possible vectors in the laboratory iJ. san¬ 
guineus, of canine origin, Dermanyssus sp. from birds, CtenocepJmhis 
serrnticeps (dog flea) and Cimex lectularius (bed bug) should be com 
sidered. 

Two dogs, one in 1910 and the other in 1917, appeared to have 
contraetod toxoplasmosis at the Pasteur Institute of Tunis where the 
kennel adjoined the gundi cage. 

The gundi is apparently the most susceptible animal to its own 
virus. Intraperitoneal inoculation, which alone has been hitherto 
tried, sets up a fatal infection which runs its course in from four to 26 
days. The reason for this difference in time is unknown. A fixed 
virus has been obtained capable of killing the gundi in four and a 
half days. 

Where the disease runs a rapid course it is characterised by an 
abundant peritoneal exudation without manifest visceral lesions, thus 
-differing from the natural disease. In cases where the disease develops 
slowly viscera] lesions and enlargement of the liver and spleen are 
produced similar to those of the natural disease. 

After tbc gundi the mouse is the most susceptible species (Cli. 
Nicolle & M. Yonor). The duration of the disease and its morbid 
•anatomy depend on the channel of inoculation (Meshil and Sar- 
RATLiiE, Sarrailhe). Matiy other small rodents are susceptible to 
intraperitoneal inoculation. The white rat is resistant; the rabbit 
‘Can rarely be infected except by intravenous inoculation and the 
<log can only bo infected in this way (Laveran and Marrult^az). 
The cat is more sus(*nptiblc than the dog ; the receptivity of the pigeon 
is ineoustant. 
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Chatton (B^tlcuiard) & FjLanc (Ueorges). j [Trap. VeL Bull. \ aL il No. 2., 



Toxoplasma gundii Oli. Nioollo &i Mmio(uiux in ilio gmidi. 
[Reproduced by perinisaion from tixe jircUmB de I'lmiii'Ut FasteMf de TwimA 
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It is hardly possible to differentiate bet^^een the different species 
of toxoplasms from the results of experimental infection. The dif¬ 
ference in susceptibility of the various species of animals is veiy small; 
animals of the same species show a variable degree of susceptibility 
to the same virus and different strains of the same toxoplasni vary 
in virulence towards animals of the same species. 

The characteristic form of the toxoplasm is the crescentic form 
showing different shaped poles^ a single nucleus, no flagella, and a 
paranuclear secretory differentiation. It corresponds morphologically 
exactly with the rhabdogenetic form of Delage and Herouard^ 
characteristic of the true sporozoa. 

There appear to be two methods of multiplication viz., (1) binary 
longitudinal division (tomogony) of the crescents (tomonts) which 
takes place especially in the lymphatic cells, and, (2) occasionally 
schizogony, which takes place in the fixed visceral cells. 

The schizogony is of the coccidian type and this phenomenon 
together with the rhabdogenetic structural type of the crescent places 
the toxoplasms undoubtedly among the sporozoa. 

On the other hand the tomogony, which is absolutely exceptional 
in sporozoa (Babesia), is a very remarkable character which the 
toxoplasms appear to have maintained from their flagellate ancestors. 

Briefly the toxoplasms should be ranked among the sporozoa in 
close proximity to the coccidia, and should probably be considered 
on account of their longitudinal division as more nearly related to the 
flagellate source, which is now generally attributed to all rhabdogenetic 
sporozoa. 

The failure to cultivate toxoplasms on artificial media is attributable 
to their sporozoan nature. 

See figures on opposite page. 

In part taken from the preparations of Cn. Xioolle. All the figures 
are magnified IJW diameters. The differences in size and form of the 
cresc(uitic (dc'inentK are accounted for by the different degrees of desiccation 
and spreading of the smears before fixation, 

1. fsolaied iomonts; normal form and dimensions. The fusiform 
<deinenig nnisi- be considered as forms about to undergo fission, paranuclear 
area ^ more or h^ss viKsible, Expcuimental toxoj)la8mosis; ascitic fluid 
(osmie acid vapour, normal fixation, Giemsa), 

2. I’omoiit with elongated poRterior pole and well differentiated x>ara- 
nucU^ar area. Natural toxoplasmosis ; lung (osmie acid vapour, normal 
fixation, Gnemsa). 

3-4, isolated i.omonts <*)f the same type, one dividing form and ilio other 
two produced by fission. Natural toxoplasmosis ; lung (osmie acid vapom*, 
Gdemsa), 

5. Y<)nng HcliizontvS, with one or two nuclei. Natural toxoplasmosis; 
liver (alcoiiol, Giemsa). 

0. Beliizont in more advanced stage, the nuclei dividing (haplomitosis). 
Natural toxo])lasmosis ; liver (alcohol, Giemsa). 

7, Small-sized ripe schizont with schizozoites arranged in barrel fashion. 
Natural toxoplasmosis ; liver (alcoiiol, Giemsa). 

^ 8. Large-sized unripe schizont enclosed in a crushed pulmonary celL 
The paraim<‘Iear areas of the schizozoites are differentiated. Natural 
toxoplasmosis (osmic acid vapour, Giemsa). 

fi, Ripi^ schizont <‘xt.racted from its host cell. Natural toxoplasmosis ; 
liver (alcohol, Giemsa). 

10, A group of sidnzonts in different stages within a binuoleate crushed 
piihnouary c4‘IL Natural toxoj)lasmosis (osmic acid Yai) 0 ur, super- 
iixation, (Jiemsa). 
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11. Clroup of bi-imcleafied tonwjits in x>rof 0 .ss of fission* Nalitral 
ioxo]ilasiitoyi« ; liver (aicoliol, Qiemsa). 

12. A pyeiido-soliizont or maa^ of tomoiits iroiii fiaaiparoiia 

divisions -witMii a inoiioimclear leiic^>cyl<‘. Kx|H‘rimfmial io-xoplaiMinosis ; 
ascific liiiitl (osiiiic acid vapom*, axipeifixaiion, (JicMusa). 

I o. Tojiioniri distorted by deaiccatioiu ArtiiiciallyjH'odocc,d ovoid ioriti. 
Experimental toxoi>lasmosis ; aBciiic fluid (osinic*-acid vapour, iiisuilioiont 
lixatioin Giemsa)« 

14. ’Toiiionts fixed in ilie xvet aiate wiili Boiiiu-Duboscq’s fluid and 
slaiiietl -wiffi iron-liacniatoxylin. True structure. Bxperimorital toxo- 
pIa.sinosis in tlie mouse with T. (/Lmdii. 

ir*. Group of eijneriau scMzozoifces in a smear from a fra|>'meut of 
inlestiiial mucous meiiibraiie irom a cat alTected with oocoidiosis (diio lo 
Phaeriit nov. sp.) to illustrate the coccidiaii form and structure of tlic 
toinoiits and schizozoites of Toxoplasma (osniic acid vapiour, Giemsa). 


DISEASES DUE TO METAZOAN PARASITES. 

Simpson (James J«). Bionomics of Tsetse and Other Parasitological 
Notes M the Gold Coast,— BulLEntom, Res. 1918. Feb. Vol. 8. 
Pts. 3 & 4, pp. 193-214. 

This report is based on observations made from Sept. 1915 to Feb. 
1917 in an area lying partly in the Northern Territories of the Gold 
Coast, partly in Togoland, and drained by the River Volta* It 
extended from 8"^ N. to 9° 45' N and from 0^ 15' E to 2^ 30' W. A 
report dealing with the vegetation of this region has already been given 
by the author in 1914 [see this Bulletin, Vol. 2, No. 3, p. i48]. 

Dealing with the factors influencing the distribution and prevalence 
of tsetse the author mentions that several -writers on this question in 
West Africa refer to “ fly belts.’’ However, according to the author’s 
exjierieiice in that territory, he has no knowledge of any defitiitc 
locality, either in the wet or dry season, containing tsetse actually 
cut oil from the surrounding country. To a casual observeu* this 
might appear to be so, but if the immediate couniry })c. tliorouglily 
examined, it will be found that tsetse exist linking up theses so-called 
belts, though undoubtedly in smaller numbers.” “At the end of 
the dry season (December to Ftdiriuiry in West Africja), wlien tluj 
fore.st fires are raging, tsetse (along with ginud are imdoubttMily driven 
])eforc them and take refuge in the denser: bush uiiatta(l<ed by Biuh 
fires, but the pupae are seldom damaged and soon rcpopiiIat(^ the; 
area burnt, in addition to the adults which return after a short time.” 
Thus, in the Northern TeiTitories of the Gold Coast there is hardly a 
squai'e mile where tsetse cannot be captured at some period of the 
year. This is extremely important in the case of horse transport. 
In these Territories certain areas are ‘ proclaimed ’ for horses, but 
this precaution only leads to a false security. There is no road between 
any two stations in the Nortlaem Territories free from tsetse, and 
as it Is not the actual number of flies, but the proportion infected that 
counts, such a regulation is worse than uselcBs.” 

With regard to the influence exerted by the type of vog(3tation the 
author’s observations indicate that GImsina palpalw is found along 
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the bants of rivers where vegetation is dense^ in kiirimis ” (dense 
bush with abundant shade), and along the banks of the smaller tribu¬ 
taries. G. tachinoides is an iip-countiy form allied to G, prdjjfdis, 
and is found in similar localities on the higher reaches of the rivers. 
G. submorsikuis is seldo3ii found near rivers and is more abundant in 
the savannah forest and open savannah countiy; the species w^as 
found at least three miles from the nearest water. In very open 
country wdieTe small water holes exist, G. sabmorsitans is more frequent, 
blit this may be, and probably is, because game comes to rvater there, 
fr. submorsitans will, ho^vever, follow a herd of game a long distance, 
and undoubtedly migrates in this manner. 

The author quotes Lloyd’s statement that a small proportion of 
females and a large number of pupae may be collected where game 
is plentiful. This is also borne out in West Africa, When game is 
abundant the females manage to feed easily and when fully engorged 
Tetire to the seclusion of some shady place; they are also able to 
propagate more rapidly, consecjuently the number of pupae is increased 
All over the Northern Territories the close association between G, suh- 
morsitans and game, and especially the dog-faced baboon, is very 
marked. 

Humidity appears to be the prevailing factor influencing the numbers 
of tsetse. At the beginning of the dry season these insects increase 
greatly in numbers. Whereas actual sunshine only affects the daily 
period of activity, a hot sun most strongly affects G, palpalis, which 
seldom follows one in direct sunlight. G, tachinoides is next affected, 
whereas (?. submorsitans will follow and attack in the open in the 
hottest sun, but seldom at night, Eoubaud states that G. morsiiam 
when exposed to a temperature of 10® 0 (104® F) died within an hour. 
This was not found to be the case in the Northern Territories. The 
flics were f reciuently caught in the open at a time when the temperature 
was from 109® to 112® F. For this reason, when cattle, horses, and 
f)ther ainmals have to be transferred from one place to another, this 
should be done if possible during the night. 

All account of a new variety G. yalpalis var. pallida is next given. 

Dealing with the food of Glossina the author quotes numerous 
observations of his own and other authors showing the percentage of 
mammalian and non-mammalian blood found imbibed in these flies. 
These proportions vary considerably in different observations, but it 
appears that G, morsilans is much more dependent on mammalian 
blood than is G. palpalis. A considerable number of (?. tachimkles 
•were examined by the author whose figures axe, in the case of that 
fly, mammalian 67*3 per cent., non-mammalian 32•? per cent. The 
source of the non-mammalian blood seems to be mainly reptilian. 
The flics were found to gorge themselves repeatedly on certain reptiles 
kept in captivity whereas they could not manage to obtain a full 
meal from birds unless these animals were tied down. The chief 
source of mammalian blood for G. tachinoides appears to be a large 
yellowish-brown bat which sleeps during the day in a suspended 
position in the dense overhanging trees in localities where the flies 
abound. No tsetse were ever found to imbibe water or seen to 
drink an exposed liquid. Attempts were made to feed the flies on 
liquids covered with a membrane composed of rats’ skin and on 
various fruits but in no case was any liquid ever imbibed except 
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fresli blood. Tbe percentage oi mammalian blood to iion-mamnialian 
blood differs greatly in tlie case of G. subniorsilmis. Only 2’3 per cent, 
were found to contain nucleated blood corpuscles and this would be 
accounted for by the fact that the fly abounds in open country away 
from water where there is practically no reptilian fauna. Tsetse 
were never seen to imbibe fresh blood from the open wounds of shot 
animals but always pierced the skin to imbibe blood. 

The question concerning the disparity in the proportion of sexes 
ill Glossina has attracted the attention of many observers in varicms 
parts of Africa, After quoting some statistics given by other observers 
the author details a niiinher of figures showing the percentages of 
sexes caught at various seasons of the year together with the rainfall 
during those periods. As at certain times G. tachinoides predominated 
in the areas visited and at other times G. morsitans predominated the 
author was unable to make a consecutive study of either. Judging 
from the data set forth in the case of G. tachinoides^ the one outstanding 
feature exhibited by these figures is stated to be that the percentage 
of males decreases as the rams gain in intensity and the humidity 
increases ; i.e., the percentage was found to decrease from between 
60 and 70 down to just under 50 under those conditions. A much 
greater disparity in the proportion of the sexes was found in G. sub- 
morsitans. The general average worked out at from 90 to 95 per cent, 
of males but there were certain discrepancies, e.g., in June at one place 
the percentage was only 46, while in August it was 85. 

Some interesting experiments were made in order to determine the 
distances Glossina might travel. A certain number of marked G. ta,chi- 
noides were liberated from various points on a road alongside which 
ran tw'o small streams. The experiments were carried out during the 
wet season and during the dry season. During the latter season there 
was no water in the streams, but they contained a considerable quantity 
of water during the wet season. The flies were liberated at night and 
were fed before they were allowed to escape. From these experiments 
it w’^as found that a few rare specimens were capable of covering a 
maximum distance of four miles, and that the great majority did not 
return over a greater distance than two miles. All seemed to return 
•to the wnter as none were caught at a greater distance from the river 
than the point from w^hich they were lilieratod. If there wa,s any 
intermediate water between the place where the tsetse were liixunteii 
and the large river the tsetse discovered this and were making their 
way down stream to the large river. Where there w^as a shade on the 
banlv of a stream, but no water, the tsetse congregated there and did not 
attempt to proceed towards the large river. A thorotigh examination 
of the open bush on each side of the road revealed not a single tsetse 
at a greater distance than 200 yards. There was practically no 
discrepancy in the proportion of the sexes re-captured. It was found 
impracticable to perform similar experiments in the open bush. On 
another occasion numbers of tsetse were liberated along the bank 
of the river. The greatest distance covered by a single tsetse was 
seven miles while numerous flights of two to four miles were observed. 
It was most probable, however, that these had followed the numerous 
canoes plying constantly on the river* 

Ten experiments were performed in order to ascertain how far 
tsetse would follow a herd of game. In half of these tests the flies 
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were disturbed continuously with, fly switches, while in the other .half 
they were not molested. In both sets of experiments it was found 
that after five miles had been traversed the tsetse {G. submorsiimis) 
either had all managed to feed or had given up the attempt and 
disappeared. 

The problem of how to devise measures for the diminution of tsetse 
ill a given area is of very considerable importance. It has been 
repeatedly shown that in the case of villages a clearing of about 400 
}’'ards around their outer circumference will practically restrict the 
tsetse to a region outside this area. This clearing must, however, be 
Icept up continuously; otherwise the scrubby vegetation which later 
appears proves very suitable for the flies. These measures can also 
be applied to the fords of rivers and the main roads in a district. 

In a restricted area such as, for example, the Island of Principe, 
systematic trapping has had very beneficial results. In wide areas, 
such as any of the colonies of West Africa the conditions are totally 
different; for example, along a portion of the Elver Volta examined 
the author found that there was not one half-mile in the whole area 
where G. iacMnoides was not present in abundance. Five experienced 
men were posted for four months alongside a ferry across this river 
for the purpose of ascertaining whether by systematic trapping a 
diminution in the number of tsetse would be brought about at the 
end of that time. No reduction in numbers was, however, effected. 

Systematic trapping with bird lime was found to be less satisfactory 
than by means of nets. Four colours of paper were used, light brown, 
red, black waterproof, and green. The following were the average 
number cajitured daily in these nets, five men being used for each 
colour -.—Light brown 103, red 89, black waterproof 79, green 45. 

The author then tried liberating tsetse in a closed room and smearing 
the bodies of collectors with the following oils and essences :—oil of 
bergamot, oil of cloves, beechwood oil, oil of lavender, cedar wood oil, 
beech wood creosote, essence of orange, and essence of lemon. The 
tvsetse. were allowed to alight on and bite the collectors, and only in 
two cases did the substances seem to act as deterrents, viz,, in the cases 
of beechwood creosote and beechwood oil In the case of oil of cloves 
and the two essences there seemed to be a marked attraction. 

The conservation and increase in the numbers of the natural enemies 
of tsetse is a subject of importance. Guinea-fowl and bush-fowl have 
hem mentioned by some writers. However, the author examined the 
stomach contents of 379 of these birds but in no case did he see any 
remains of either adult tsetse or pupae. An examination of the 
stomach contents of lizards revealed mimerous kinds of insects but 
3iever of tsetse. The same was true of the nests of mason wasps, 
^^rsetse are not '' floshy ” insects, and are therefore unsuitable as a 
food for growing larvae. Some carnivorous spiders and dragon flies 
have been observed to devour tsetse. By far the most important 
insect enemies of tsetse are asilid flies and wasps of the genus Bembex. 
The toll of tsetse, of the species tachinoides, taken by Asilidae is 
considerable. “ They follow cattle and horses long distances and the 
author on many occasions observed an asilid grasp a tsetse about to 
alight on a horse’s neck. Sometimes they would hold a fly on a twig 
for over a quarter of an hour, occasionally shifting the position of 
the proboscis, which was inserted into the thorax of the tsetse. Of 
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24 tsetse put in a mosquito net with six Asilidae all were dead within 
24 lioiirSj and all showed signs of having been puiictiired. Eembex 
is the most voracious enemy of 0. siibmofsitans ; it does not alight 
but darts quickly down and either captures the tsetse on the wing or 
iiiiiiiediately it has alighted. 

The author then deals ^vith the breeding places and habits of (Slossina." 
Ill the case of G, tachinoides reared in the lahcautory it was loimd tluit 
the longest time taken by a pupae to hatch was 49 days while the 
shortest time was 22 days. From the pupae deposited in Septeinbe,r 
only 41 per cent, reached maturity while of those deposited in Novem¬ 
ber 87 per cent, produced adults. Males and females appeared in 
jiractically equal numbers but the males died off more quickly than 
the females. The mortality amongst the males was 35 per cent,,, 
amongst the females only 17 per cent. ; these figures refer to those 
which died before taking a meal. 447 pupae of the above fly were 
collected from the banlrs of the river in January and February and 
of these 392 produced adults. The most common situation for tlie 
pupae of G. tachinoides is in the decayed humus beneath overhaiiging 
trees in places which are quite sheltered from heavy rains and are 
moistened only occasionally by water dripping down and are protected 
from the sun. No breeding places were found amongst tall grass 
although adults are very abundant in this material The principal 
breeding season of the fiy appears to be just after the dry season, 
when the rains commence, and at the end of the rainy season breeding 
practically ceases. 

The breeding places of G, snbmofsilans axe very similar to those of 
G. tachinoides with the exception that on several occasions pupae 
were found on the clusters of small growth on the top of deserted 
anthills. The pupae of the submorsitans were never found in the 
burrows of porcupines nor in those of bush-pig and wart-hog as stated 
by Lloyd. Out of 947 pupae of this fly collected 821 adults emerged 
(402 males, 419 females); 124 of these died before feeding, the males 
dying ofi much more quickly than the females. Intra-uteriiie pupation 
was observed on four separate occasions. 

The author concludes his observations on Glossina by a few reinarks 
on the parasites of the pupae. Up to the present time no such j)arasites 
have been described from West Africa. As, howevex, there is no hope 
of exterminating or even diminishing of numbers of tsetse by trapping 
or other methods of destruction in that territory the author states 
that our only hope lies in the direction of systematic breeding of 
parasites and their dissemination in fly-infested areas. Investigations 
carried out over a considerable period showed that a small proportion 
of the pupal of G, tachinoides was parasitised by Chalcis imenocles 
Walk., which was the only parasite found. From the pupae and 
empty pupae cases of G. submorsitans the author also bred out the^ 
above species of parasite and in addition four other species of parasites. 
The author was able to breed (7. amenocles in large numbers on the 
larvae and pupae of Sarcophaga and as species of these insects are 
abundant around villages it should he possible in a very short time to 
obtain large numbers of parasites for dissemination. 

A short account of the fauna of the Northern Territories is given and 
a considerable time was spent in the game area to find out what 
kinds of game harboured parasites. Trypanosoma pecorum was found ' 
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ill the blood of two ■wart-hog and T. virax in two reed buck. The 
blood of a iiaartebeest and of a red-flanked duiker contained a 
piroplasm resembling Tkeileria The prevailing tsetse of the 

district, G. iachinoides, according to various authors, carries T. hrucei 
in its natural state in West Africa. T. pecorum wms common in 
cattle and was also found in horses, while one of the author’s ponies 
died oE an infection with T. vivax. It is rather strange that no 
specimens of T. eongolense were found in the blood of game as a large 
number of the cattle and horse examined were infected with this 
species. The paper concludes ■with a list of blood-sucking flies, other 
than Glossina, and ticks, together with their hosts, found in the area, 
under investigation. 


Christy (Cuthbert). Tsetse Flies and Fly-Belts.— Ann. Trop Med. S‘ 
Parasit. 1918. Jan. 31. Vol. 11. No. 3. pp. 279-282. 

Species of Glossina belonging to the morsitans group are rarely to 
be found outside certain areas known as fly-belts.” The fly migrates 
en mime from one part of the belt to anotlier but no one seems yet to 
have afforded a satisfactory explanation why it should migrate within 
certain limits ; the country beyond tlie fly-belt is often identical in 
character and type of vegetation but the fly is seldom observed outside 
the belt even in pursuit of animals. The.re are two forms of migration 
within a belt; one due to the burning of the bush in the dry season 
when the fly retires to the shelter afforded by streams and moist 
places wliile the other, in wliich the flies seem to have certain months 
of migration, is more difficult to understand. The author is convinced 
that animals play a very small part in this latter form of migration. 
He has observed flies swarming around herds of buffaloes at a certain 
time while a week later not a single fly could be seen on the same 
herd. On several occasions areas of country ivere found swarming 
with fly but containing very few animals to serve apparently as hosts. 
Huch districts are to be found in the Eastern Welle basin and in the 
Balir-el-Ghazal. The presence or absence of game depends upon 
grazing facilities, but these have no relation to the presence or absence 
of fly ; also the prevalence of sleeping sickness has no relation to the 
number of mofsilans or to the number of game in these districts. The 
author considers it is a dangerous assumption to conclude that wild 
animals are the chief reservoir of the trypanosome of sleeping sickness. 
He is convinced that the antelopes play a quite negligible part. Pigs, 
in his opinion, especially the common red river-hog and the wart-hog 
as well as the seini-domesticated pig, are probably the most dangerous 
animals. The possibility of exterminating all the wild animals in 
any part of Tropical Africa is considered quite impracticable, and 
such a measure would probably have very little effect in eliminating 
sleeping sickness. In the districts above referred to the blood of 160 
wild animals was examined and only in 5 of these were tryp>anosomes 
found. Only in the case of one animal, a wart hog, was a trypanosome 
found resembling the sleeping sickness trypanosome. Three of the 
animals were infected with a short active trypanosome of the pecomm 
type, while in the filth a long thin trypanosome was observed. No 
trypanosomes were found in buffaloes. 
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Bedford (G» A, H.)» The Spinose Ear Tick (Omiihoioros nhegnini 
Bng^s).—Union of South Africa, DepL of Agfic, Local Series 
Ng,18, 1917. July 12. 6 pp. 

Reference is made to the above tick and the conditions sc^t; up by 
it in the appendix furnished by the Director of Veterituuy Rese.a.r<^li 
in the Report of the Department of Agriculture. Union of 8oiii>h 
Africa, for the year 1916 [see this Bulletin^ VoL 6, No. 1, p. 59]. 

The tick is stated to be a native of South America and was probably 
introduced into South Africa with imported stock. The date of its 
first introduction is not known. It was first identified by Theimr 
at Vryburg in 1912, but it appears to have been observed in Cape 
Colony as far back as 1898. During the last few years it has become 
extremely common and widely distributed throughout the Cape 
Province, Orange Free State, and Bechuanaland, but to a far less 
extent in Natal. The ticks seem to be only found in districts where 
the rainfall is very low and even in these districts they appear to 
become less numerous after heavy rains. 

The ticks chiefly infest the ears of cattle, sheep, and goats and more 
rarely they are to be found in the ears of horses, donkeys, dogs, cats, 
ostriches, and occasionally in man. Unlike all other ticks they are 
only found in the ears of their hosts and occasionally penetrate into 
the auditory meatus. The fluid injected by the ticks into their hosts 
while feeding causes great irritation and badly infected animals lose 
appetite and condition. Calves, sheep and goats have been known 
to succumb when severely infected. The ticks are not known to be 
able to transmit any disease. 

The ticks belong to the family Argasidae^ easily distinguished 
from the family Ixodidae (which includes the majority of ticks) by 
the entire absence of a dorsal shield or hard plate, which in the Ixodidae 
entirely covers the dorsal surface of the body of the male, and forms 
a small round plate just behind the head in the female. 

‘‘ In general appearance tliey mucli resemble the Fowl Tick {Argas 
persieus, Oken) and the Tamj)ah (Ornithodoros mmhhata, Murray). From 
the former tlicy can easily b<^ distinguished by their shape, and from tbc 
latter by the integument, which is pitted in 0. megnini^ and niaminiilate<i 
{covered with small pimples) in O. mouhata. 

The adults are fiddle-shaped, brown or slate in colour, and their surface 
is pitted with small circular holes. The head is situated in front of the 
ventral surface ; eyes absent; legs yellow. 

‘‘ The. males resemble the females, })ut are slightly srnalhu' in size. 

“ The nyui'phae ’when engorged resemble the aduli.s in shape and colour, 
but can at once be distinguished by the surface of tlnur bodies, whujh ai'cs 
covered with small outstanding Ri)iiies; these spines can bo easily mmi 
with the aid of a liocketJens. 

The larvae when imongorged arc extremely small, W’^hite in colour, 
and have only three pairs of legs, whereas tlie nymphae and adults always 
have four pairs of logs. After engorging they become swollen, white or 
red in colour, and their legs and head can only be seen when examined 
under a microscope. These engorged larvae are unable to move, and arc 
often mistaken by the farmers for eggs. 

“ The eggs^ like the eggs of other species of ticks, are extremely small, 
oval in shape, and reddish brown in colour. 

The life history. The female ticks lay their eggs under stones on the 
veld, in cracks and crevices of trees, gates, or walls, or on any other place 
where they can get sheltered from the sun. These eggs hatch out in about 
22 to 56 days, and give rise to six-legged larvae, which as soon as they have 
hatched, crawl about in search of a host, and as soon as they find one they 
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get into its ears and there commence to feed. Tlie longest time tiie larvae 
are^ able to live ■without food is about 2 to 4 months. After eiigorgingv 
■which takes about 5 to 7 days, they become quiescent, and are then 
unable to move until they have cast their skins and become nymphae. 
Tlie length of time the nymphae remain on their host varies considerably, 
llie shortest time in which they can engorge themselves appears to be 
about a week, but may be considerably prolonged in some cases. Hooker 
has observed a iiympha to abandon its Ixost’s ear 35 days after the larva had 
been introdiuicd, and in other cases a nympha remained attached after 
98 days had elapsed. Nymphae have also been observed at 0iidersto|3oort 
to reniain in tlie ears of their hosts for three months. When engorged they 
leave their host and crawl about in search of some sheltered spot where 
they can change into adults, which takes from 7 to 31 days. 

“ They then fertilise, and then the females commence laying eggs, 
after which they die. 

“ It is not necessary for the adults to nourish themselves before copula¬ 
ting and ovipositing, as they are able to store up enough food in the 
nymphal stage. Engorged nymphae collected from the ears of their 
hosts in November, 1916, and kept in the Laboratory in wooden boxes 
moulted into adults in 7 to 9 days. A number of them died about 2 to 5 
months after they were removed from their hosts, whilst others, including 
a male which fertilised a female soon after it had moulted into an adult, 
still remained alive after six months. 

Megnin states that he has kept some O. megnini alive for two years 
without food.” 

With, regard to measures for eradicating the ticks the most satis¬ 
factory methods to be employed are as follows :— 

(1) The ticks may be destroyed on their hosts by pouring some 
insecticidal liquid into the affected ears ; the best preparation is made 
up of 2 parts each of Stockholm tar and oil to 1 part of turpentine; 
from a teaspoonful to a tablespoonful is poured into each ear according 
to the size of animal to be treated, the mixture being well stirred before 
use. On badly infected farms it may be found necessary to treat the 
animals’ ears every t-wo or three weeks or even every week ; otherwise, 
they need only be treated once every month. Infected animals should 
be treated before removal from one farm to another. 

(2) Preventive treatment may consist in either not keeping animals 
in kraals or in keeping them in non-infected kraals. The kraals 
generally in use, especially those made of stone and earth or cow-dung 
bricks, afford excellent breeding places for the ticks and are practically 
incapable of disinfection. In exceptional cases the interval between 
the nymphae of one generation leaving their hosts and the young 
larvae of the next generation may be quite two years, and thus infected 
kraals should be closed for at least that period. The animals may then 
be removed to kraals surrounded by a wire fence. Brushwood may 
be placed round the enclosure stacked up against the fencing to act 
as a protection against wind and rain. Such temporary enclosures 
can be easily taken down and removed from one part of a farm to 
another as it is not advisable to keep stock herded closely together 
on a small area too long. 

According to the author it is strongly advisable not to keep the 
animals in kraals unless it is absolutely necessary but to turn them 
out on to the veld. In some parts of South Africa, however, it is not 
safe to leave sheep and goats on the veld at night on account of jackals. 
In this case they shoiffd be kept during the night in the tick-free 
enclosures referred to above. 

(C467) 
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Eansom (B, Recent Progress in the Development of Methods for 
the Control and Treatment of Parasites of Live Stock»—Paper 
presented before the Second Pan American Scientific Congress, 
Washington, IJ. S. A. Dec. 27, 1915-Jan. 8, 1916. 10 pp. 1917. 
Washington : Oovarnment Printing Office,. 

This paper is of interest inasnmch as the methods that havi^ been 
employed for the eradication of the gross animal ])arasites in Hh' 
United States are briefly reviewed and the possibilities of further 
success based on our present knowledge of the life histories of the 
parasites are discussed. The above measures are dealt with in the 
United States of America by a special section (the Zoological Divisioii) 
of the Bureau of Animal Industry, and this section is under the control 
of the author. 

As an indication of the work accomplished in that country by rational 
measures of control and treatment the following extinct may 1)e 
quoted 

'‘The possibility of eradicating* tlie Texas fewer ticik (i/a/v/ero/>a.s* 
anuiilaimj hecaiiic evident nearly a quarter of a century ago, when the 
principal facts in its life history were establislied, and’ somewhat la.l(3r 
Curtice, Butler, and others furnished practical denionstraiions by eradica¬ 
ting ticks from certain looaliiies. It was not until 190(>, however, tliat 
tick eradication was taken up in earnest on a largo scale in th(3 United 
States. The result of a little more than eight years work up i,o January 1, 
1015, has been the release of about 225,000 square miles of fonueriy tick- 
infested territory from quarantine, nearly one-third the original qiiarautiue 
area of about 7S0,000 square miles. 

" Leaving out of consideration the question of iniproveinents in adminis¬ 
tration, organisation, etc., the most important change in methods of tick 
eradication since the beginning of the undertaking has been the adoption 
of the arsenical dip as an agent for the destruction of ticks. 0 then remedies 
had for one reason or another proved partial or complete failures, but 
the arsenical dip after a number of naodihcatioirs was found to be very 
satisfactory, and since it has come into general use eradication has pro¬ 
gressed hy leaps and bounds. Portable testing outfits for the rapid 
determination in the field of tlie percentage of arsenic io dipping baths 
have been recently devised, and have x>roved very nseCul in tick eradication 
work (Chainn 1914). 

" The spontaneous oxidation and reduction of arsenical dip]>iiig baths 
rexiorted by Puller (1911) and others arc phenomena of considerable 
practical importance as there is a diirerencc in the efficacy of oxidised and 
unoxidised arsenical balhs* For example, a bath coni.ai'ning originally a 
certain amount of arsenic in the form of sodium arsonitc, inJiy hcaaime 
more or less oxidised, with transformation of moixu or less of tbe sotliuin 
areenito into sodium arsenate, wdiich is less eificacious againsi> ticks. Uon- 
sc( 3 [ueiitly, this bath might then fail to destroy ticks upon ihe cattle dipped 
in it. The field test, however, which shows the amount of arsenic present 
in the arsenite form, makes it possible to determine readily whether a 
given bath is up to standard in so far as the percentage of arsenite is 
concerned. Another question arises, whether a bath low in arsenite 
can be strengthened by adding enough fresh concentrated dip to bring 
it up to standard, without at the same time increasing the total amount 
of arsenic (arsenite+arsenate) to a point where it is dangerous to cattle. 
Eecent experimental work has indicated that strengthening the bath in 
this manner may be done without injury to the cattle, even though the 
total amount of arsenic is raised much higher than it is ever likely to be in 
practice. The field test thus makes it possible to use the same dipping 
bath repeatedly, with the assurance that it will be at the proper strength 
each time it is used, more arsenic or more water being added according 
as the test shows the percentage of arsenic to be too low or too high, 

“ Compamtiyely little new has been added recently to our methods of 
handling scabies. Pield-testing outfits for lime-sulphur and nicotine. 
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dipping batlis, the two most efficacious remedies for scabies of cattle and 
sheep, promise to be as useful as the testing outfit for arsenical baths 
(Chapin, 1915). In conned ion with sheep scab it is of interest to note that 
Wollfhiigel (1913) has called attention to the occa,sioiial persistence of 
scab mites in the ear and infraorbital groove of sheep which have been 
dipped, and has suggested that many failures to cure scab may be traced 
to this circumstance.” 

Otlnu* conditions such as those caused by warble flies {Hypodemui hovis 
and U. linecituni), Dermatohia noxialis^ and the screw worm (CJirysompia 
'inmellaria) wlii<di may also be controlled by the application of arsenical 
dips are considered. 

Dealing with helminth infestations the author does not hold forth much 
hope of evolving a satisfactory method for controlling by preventive 
measures the serious losses caused by stomach worms (chiefly Haemonclms 
eoniortns) in sheep. Many of the details of the life history of these woriiis 
have been determined. The eggs of the parasites during the summer 
months hatch in a few hours and the larvae develop to the infectious 
stage within a week after the eggs are dropped on the pasture In this 
stage they are very r(‘sistent, and may be frozen repeatedly and ke|3t in 
a dried condition for long periods of time without losing their vitality, 
A field vacated for seven months, from October to June, was found still 
to contain living larvae when tested by placing non-infected lambs in it. 
The adult worms may live many months in the stomach of their host and 
have been found still present in small numbers in sheep kept a year and a 
half on a board floor and handled in such a manner that the chance of 
fresh infection was reduced to a minimum. 

In view of the various difficulties that stand in the way of preventing 
Infection with stomach worms, the problem of control is apparently a hard 
one. Portunately there are various medicinal remedies which are more or 
less efficacious against stomach worms, and if satisfactory rotation methods 
can not be discovered it iKS likely that a practical solution of the stomach- 
worm question may be accomplished with the aid of some sort of medicinal 
tr(‘atmeut, just as the use of arsoiiical dijis has proved to be the solution 
of the tick-eradication x)voblem. Considerable work on a small scale has 
already been done in the Bureau of Animal Industry ux)on the question of 
controlling stomach worms, and recently more extensive investigations 
have be(m undertaken, with the inauguration of experiments to be carried 
on under approximately praoti(*,al conditions upon a farm of 1(>0 acres 
huised for the purpose near Washington.” 

Tlie following again is a matter of interest:— 

“ With ref<‘.r(‘,uc(^ to tlu^ various sx)ecies of parasites of live stock lor 
whose ])revahmce the nuisaiic(^ of unrestricted dogs is responsible, and 
whose control depends upon properly controlling dogs, it is of inteicst to 
note that another x>iJ'rasit.<i lm.s recently been added to the list by the 
discovtuy (Hansom, 1912; 1913) that the muscle cysticercus of sheej) 
known as Oysticereus ouih is the iut.ermediate stage of a previously unrecog- 
nis(Hi tapeworm of the dog {Taetiia ovis). This x>arasite is very common 
in the Unikul States and |)robabIy also in other countries. During the 
last liscai year 39,939 shee|> carcases out of a total of 12,909,080 slaughtered 
uiidiu’ Pi‘deral inspection were retained on account of infestation with 
this parasite.—about 0-3 per cent. Owing to the ditficulty of discovering 
the parasite' many cases of infestation are undoubtedly overlook(^.d, and 
the percentage of sheep infested is x)robably much greater than that given,” 

Imes (Marion). Sheeb Scab.— U. S. Dept Agric, Farmers' Bull. 713, 

1916. Apr. 17. 38 pp. With 21 figs. 1916. Washington: 

Government Printing Office. 

—— The Sheep Tick and its Eradication by Dipping,— Ibid. Bull. 798. 

1917. May. 31 pp. With 15 figs. 

— Cattle Lice and How to Eradicate Them.^ — Ibid. Bull 909. 1918, 
Feb, 27 pp. With 14 figs. 

These publications of the Zoological Division of the United States 
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Bureau of Animal Industry contain a very large amount of concise 
inioiination regarding tlio skin parasites mentioned above, together 
with methods for their eradication. This information is, however, 
mainly intended fojc the use of laymen, and is of an elementary nature, 
but as the method of dipping for the control of eciojjarasiti^s has now 
been practised wdth success on such a large scale in the United States 
it is considered, judging from the experience that must have been 
gained, well worth reproducing some of the plans given for the construc¬ 
tion of cattle and sheep-dipping })lants. 

The figures reproduced on following pages -are those of the plants 
with concrete or cement vats recommended for cattle and sheep and 
of the plant with wooden vat for cattle ; the following details with 
regard to the construction of the cattle dipping vats are reproduced. 

“ The dipping vat may be constructed either of cement or of lumber— 
the cement vat being preferable, as when propoiiy made it is inonj (lurabie 
and in many other ways more satisfactory than a wooden vat. The 
sides may be perpendicular, as shown in the plans for a ceiiumt vai. 
(fig. ii), or sloping, as shown in those for a wooden vat (fig. 10). Sloping 
sides are generally considered more desirable than pcnpendiciilar ones for 
either cement or wooden vats. Both styles, however, are shown in the 
drawings, because some stockmen prefer vats with perpendicular sides. 
The dimensions shown in the cross section of the wooden vat may be 
followed in constructing a cement vat with sloping sides, 

“ The length of the vat may vary from 24 to 100 feet, depending on 
the number of cattle to be dipped. The top may extend 9 to 18 inches 
above the surface of the ground or may be flush with it. A vat of the 
former kind affords better conditions for handling the cattle than one 
of the latter kind. If it is desired that the top be flush with the ground, 
the vat should be built so that it extends 5 inches above the natural 
surface of the ground, -which is then graded up with gravel or cinders and 
a dry path along each side of the vat thus provided. 

“ The slide board should be made of or covered with a smooth-surfaced 
material, such as planed lumber or sheet metal. A piece of boiler plate 
makes an excellent slide board. The dimensions of the slide board shown 
in connection -with the cement vat are those commonly used. A short, 
steep slide board causes the animals to plunge abruptly into the dip, 
•while a long gradual slope allows them to slide in more gently. The 
short, steep slope has the advantage that the animals cannot brace them- 
elves on it for a leap as easily as on the long, gradual slide. 

The exit incline or crawling hoard in small vats should he about 10 
feet long, so tha-t the incline may not be too steep. In <Hunent vats a 
false floor to which the cross cleats are nailed is usually laid ou the exitt 
incline. Bolts should be embedded in the concrete for fasieniiig the 
false floor. The plans for the concrete vat show the lower eml of t.h<,‘ 
floor held in position by a cross pipe embedded in the con(n’(‘te and 
upper end and middle held by bolts, 

“ Tf permanent pipes are used for conducting water and dij) io the va-t 
they should be laid so as iiot to act as obstacles to the men working along 
the vat. There should be no obstruction in the path along both sides of 
the vat; neither should there be any cross pieces over the top of the vat 
that may interfere with the proper handling of the cattle while tliey are 
in the dip, 

“ The wooden vat shown in the plans has sloping sides, but, as already 
stated, they may be made perpendicular if desired. When soft wooii 
is used for the frame timbers they should be 0 by 6 inches, but if hard 
wood is used 4 by 4 inch timbers are sufficiently large for the purpose. 
Cedar posts make good framing timbers, as tliey do not rot rapidly. 
Matched planks 2 inches thick should be used in building the vat, and they 
should be bevelled so that all joints and seams may he properly caulkeil 
with oakum and rosin or similar material. 

“ A water trap with hinged cover is shown in the exit incline of the 
wooden vat. While dipping is in progress both the cover and the valve to 
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Mg. 15. Plan of slieep-diiJjnng plant; cement vat. 
[Reproduced by of tbe United States I>ept. of Agrionlture.] 
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the drain pipe slioiilcl be closed, but wlien dipping is fiiiislied for tlio day 
both slionid be opened so that water from the draining pens in case of 
raiii may not rnu into tlie vat and dilute tlie dip. 

“ Heating equipment is necessary in the case of those dips wliieli are 
used warm. Tiiat shown in the plans of the wooden vat may also ^ be. 
built in connection with a cement vat. When the open-tank heating 
system shown in the plans is used settling wells are not necessary, as thev 
heating tank answers the purpose of a settling well. This sysiem has an 
advantage over the old-style coil heater in that the pipes may be easily 
kept from clogging. Another method of heating, and the one usually 
employed, is to install a 25 horsepower boiler and to pipe the steam to ilie 
vat, where it discharges into the dip through perforations in a pipe laid 
along the bottom of the vat for about two-thirds its length. The water 
condensing from the steam passing into the vat from the boiler dilutes 
the dip to a slight extent, and for this dilution an allowance should be 
made in replenishing the dip. 

The trench for the vat should be excavated so that the inside dimen¬ 
sions correspond with the outside dimensions of the coniYdeted vat. If 
the sides of the trench are reasonably firm they may be used for the outer 
walls of the form, but in all cases where the vat is extended above the 
surface of the ground it is necessary to build forms extending fromtluj 
ground surface to the top of the vat. If the soil is sandy or tlie walls: 
cave in it will be necessary to use outer forms, in which case the trenclL 
should be wide enough to allow for these forms. 

‘‘The forms usually are made of'l inch boards and 2 by 4 inch braces,, 
but as a supply of 2 inch lumber is necessary for the corrals and chutes, 
some of this lumber may first be used for the forms and afterwards for 
constructing corrals and chutes. ... 

“ Bolts for fastening the crawling and slide boards and the drain and 
other pipes shpuld be placed in position in the forms before the concrete 
is laid. The concrete side and end walls may be reinforced with heavy 
woven wire, in which ease the reinforcements should be placed properly 
in the forms so that they may be embedded in the middle of tlie walls. 

The concrete for dipping vats should be made of 1 part of Portland 
cement by measure, 2J- parts of sand, and 4 parts of screened gravel^ or* 
crushed stone. The sand should be coarse, clean, and free from foreign 
matter. The crushed stone or gravel may vary in size from one-quarter 
to 1 inch in diameter. The mixing should be' done on a smooth, tight, 
platform and the sand and rock measured separately in a bottomlt*ss 
box 2 feet long, 2 feet wide, and 1 foot deep, having a capacity of 4 cubic 
feet. Por 2} cubic fe(it mark the inside of the box TJ inches up from the 
bottom. Each sack of Portland cement is considemd equal to I cubic 
foot. Mix thoroughly the sand and cenumt, add the crushed stone, 
(previously drenched with vrabu*), and mix the*, whole mass by t.urning it 
several times with shovels. Then add walcr in a dej)rewsion ina(i(‘. in tlie 
cemtre of the pile and mix well by turning several tiiiuvs with shovelK,. 
adding sufficient water during the mixture to make a qujiky or thin jelly- 
like mixture, 

“ The placing of the eoncreio in the forms should he coniTncneed as soon 
as the mixing is finished. The floor and exit end should be laid first ami 
the concrete well tamped. In filling the forms the coiicr(fi.(‘- should 
settled into place by spading rather than tamping, and special aitemtion 
should be given to spading next to the inside forms to force back th<‘ coarse^ 
particles and allow the sand-cement mortar io form a dense, waler-flgld: 
surface. An old hoe straightened out makes a good spading tool, as ilM!> 
handle is long enough so that the bottom of the forms may be reaclnuL If 
it is necessary to stop work for the day before the forms aiic filh'd, tlie 
surface of the concrete in the forms should bo roughened with a stick. 
Just before placing additional concrete wash the roughened sinfac.e and 
paint it with cement and water mixed to the consistency of thick cu(‘am. 
Leave the forms in place two or three days, if possible, and wet^ the comuxqe 
daily. After the forms are removed, dampen the snrfa<5e of tln^. coiKueii^ 
and apply a finishing coat composed of 1 part of cement and 2 parts of 
sand, or mix cement And water to the consistency of cream ami apply it, 
brusliing well to form a smooth surface.’’ 
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White (E. E. D,), Dipping Cattle .—Queensland Agric. Jl 1917. 

Oct. VoL 8. Pt. 4. pp. 207-209. Witt 1 plate. 

This short article is held to conyev the opiiiions of an experienced 
stockman on an ixiifenced holding carrying 17,000 cattle and working 
eight dips in North Eastern Queensland. 

The losses among cattle due to ticks (Margaropiis cmnukitus australis} 
when, they first appeared in that region 20 years ago amounted to 
60 per cent. At present the progeny of those cattle in this badly 
infested territory have acquired an immunity towards diseases trans¬ 
missible by ticks, but the losses caused by tick irritation are not 
generally realised, and are said to amount to 80 per cent, of the total 
female cattle branded each year. Although present conditions- 
precliide the idea of eradicating the ticks the author suggests that 
in view of the loss of condition now caused their suppression by means- 
of systematic dipping must be regarded as the best possible investment 
for the cattle owner. 

In the dipping of cattle attention should be paid to the following 
points. The dipping tanlr should be 6 feet wide in order to reduce 
the risk of cattle injuring each other and should be provided with a- 
long incline and wide steps at the exit to assist the movement of weak 
cattle. The draining yard should be long and from 8 to 12 feet wide. 
The dipping tanlrs should be distributed so that* cattle need not be 
driven more than 7 to 8 miles. The frequency of dipping must depend 
on the nature of the country. In certain parts it was found necessary 
to dip every three weeks throughout the year, while in other areas 
an occasional dipping suffices. In the tableland country it was found 
best to perform dipping operations from April to July for during that 
period the grass is good, the cattle strong, the weather cool, and the 
ticks, if unchecked, are increasing at a rapid rate ; one dipping at this 
time is worth more than four in August (in Australia). It has often 
been stated that weak cattle and fattening bullocks should not be 
dipped but the author’s experience indicated that in both cases dipping 
resulted in improved condition; it was found advisable not to put 
cattle on the road for at least five days after treatment. Calves were 
dipped from two weeks of age upwards, but the strength of the dip- 
should be less than the accepted standard in their case to avoid any 
risk of loss. 


Bixclaie (J. M.). Management of Dipping Tanks .-—Rhodesia Agric. Jl 
1918. Feh, VoL 15. No. 1. pp. 32-33. 

In a paper entitled " Notes relating to Arsenical Dipping Fluids/ 
by Mr. A. CL Holborow, FJ.C., Assistant Agricultural Chemist, which 
appeared in the December, 1915, issue of the Journal^ it is stated that 
it should be an easy matter, knowing the volume of liquid in the tanlr 
and the exact strength of it, to rectify any deviation by adding water 
only, or dip, as the case may be, and bring the dipping fluid to any 
desired strength.’ The writer agrees entirely with this view, but' 
his experience shews that many owners and managers of tanlrs find a 
considerable dijficulty in doing so. In some cases the reason is that 
the capacity of the tank inch by inch is not known, or, if known, is 
not made use of in calculating the quantity of water or dip required 
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to bring the liquid in the tank to the proper strength. In other cases, 
the quantities are calculated in a haphazard or crude maiiner^ with 
the result that the strength may be so increased as to cause damage to 
the cattle, or so diminished as to be inejffective. The tendency in 
the inajorii^y of cases is in the latter direction, probably because the 
persons conceTiied, not being quite sure of their quantities, prefer to 
err on the side of safety, 

Tlie lollowing notes on the inaiiageinent of th<3 dipping solntioii and 
dipping taiiks generally will, it is hoped, be of some assistanc(3 to stock 
owners. 

1. At the first filling the water should be measured into the tank by 
a 200 gallon or other convenient measure, 

2. From the 3 feet 6 inclics level the volume, inch by inch, should be 
carefully recorded and marked on the wall of the tank, or preferably on a 
measuring rod, which can be obtained at a small cost. 

3. The level should be recorded after each dipping and again before 
the following one. 

“ 4, Any decrease due to evaporation should be replaced by wahu* only* 

f). Any increase due to rain or flood water should 1x3 made up to 
standard strength by the addition of the corresponding quantify of dip. 

“ 6. When a sample is taken for analysis the quantity of solui-ion in 
the tank at the time should be accurately estimated, otherwise it is impos¬ 
sible to rectify any excess or diminution of strength shewn by such aiialj^sis. 

“ 7. The following example is given* of correcting the strength of the 
-solution in the tank on receipt of the i*esult of the analysis :— 

‘‘ (a) capacity of tank at proper dipping level—3,000 gals. ; 

‘‘(b) prescribed strength of dip used—say, 1 to 150 gals, of water ; 

“ (o) quantity of solution in tank at date sample was taken—say, 
2,400 gais. ; 

“(d) assume analysis shews strength—1 in 200 ; 

“ (e) then the 2,400 gallons in tank contain 12 gallons of dip only, 
instead of 16 gallons ; therefore, 4 gallons of dip must be added 
to bring the solution up to proper strength ; 

“ (f) timre remain the 000 gallons of water required to bring the 
volume in tank up to the proper dipping level ; ibis requires 
another 4 gallons of dij>; 

“ (g) the total quantity of dip, therefore, which is rixpiirtMl (-o nx3Hfy 
th(‘ diminished strength of the solution in I he lank, and provide, 
for ih(‘ 600 gallons of additional wahu added to the tank, is 8 
gallons, 

“8, Where nt'cessaiy, Ihe lank shouhl 1 prohM3i(Ml by drains, 
prevent the dip being fl()od(ul oul on to Ibc^ surrounding v<dd. 

“ 0. When not in use, the entrance and exit of kraals and drainfugpeim 
should be properly secured. 

10. The draining pens should be so cousiructed that dip csannrji 
■collect in them. 

“11. The drums, whether closed or not, containing ihe concentrati3d 
•dip should be kept tinder lock and key, 

“12. When emptied, the drums should be immediately and thoroughly 
washed, and the washings placed in the tank or buried.' 

“ 13. Where kraals are used in addition to draining pens, in order to 
allow cattle to drip and dry completely, cattle should not be allowed into 
them until any water which may have collected in pools has been dispersed, 

“ In forwarding samples of dipping solutions for analysis, llie gr(3ateHt 
care should be taken to ensure that the bottles in which they arc- forwarded, 
and the utensils used for filling the bottle.s, are absolutely fmc3 froni 
•extraneous arsenic.” 
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Jarvis (E, MJ. Report on Ixodte Lymptiangitls (German East Africa 
Campaign^ 19i6»-1917) made to tlie Dar-es-Salaam.-— 

YeL Jl 1918, Feb, Vol. 74, No. 2. pp. 44-^53. 

In this paper the author gives a somewhat loose description of a 
number of conditions resulting from secondary infection of the wounds 
caused by tlie bites of ticks of the species Amhlyoama variegatum. 
The aiiiinals affected are horses, mules, asses, and more rarely cattle 
and sheep; the symptoms and lesions which may occur on the 
lower part of the limbs, on the body, or may be confined to the skin 
are of a very acute or of a chronic character according to the type 
of organisms introduced. These organisms include the Preiz Nocard 
bacillus, Cfjjjitococousfafoiminosiis (occasionally), the necrosis bacillus, 
staphylococci, and other organisms. Numerous cases of the disease 
w^ere observed by the author in Southern Rhodesia, but it seems to 
have disappeared from that country since measures were taken for 
the eradication of the tick. In East Africa a certain proportion of 
cases may be caused through the agency of Stomoxys. 


SiGWART (Hans). Beitrag zuv Zeckenkeniitnis von Beutseh-Slidwest- 
afrika, unter besonderer Beriickslclitiguiig der Funde in den 
Bezlrken Outjo und Waterberg. [The Ticks of German South 
West Africa, wdth Special Reference to those found in the Districts 
of Outjo and Waterberg.]-—Zfsc^r./.. . . d, Hausiiere. 
1914--i915. Vol. 16. No. 6. pp. 434"“444. With 1 map & 
6 text-figs. 

The author’s investigations were carried on from September 1912 to 
May 1914. It ap])ears that the climatic conditions of what was for¬ 
merly German South West Africa are not very favourable for the 
rapid multiplication of ticks. The rainy season is sharply differentiated 
from the dry vseason. The rains lasted in the districts visited from 
about the beginning of December to the end of April and the rainfall 
varied from 100 to 700 mm. After this period of excessive moisture 
the ticks have to face a dry period of from six to seven months with 
nocturnal temperatures often below 0^ 0. Thus during the months in 
which the ticks were most numerous (February to April) they wem 
by no means obvious on any of the domesticated animals and could 
only be found in considerable numbers within the ears, in the inguinal 
region, or arouncl the genital organs. From May till September the 
domesticated animals and wild game are often found to be quite free 
of ticks. The author gives a list of the ticks found together with their 
morphological characters and prevalence. The species found were as 
follows: — 

(a) Argasidae: Argas persicus^ found in abundance in most fowl 
houses. 

(b) Ixodidae : Aponomma exornakm, found in one locality. 

Hyalomma mgyptiwn^ or spotted-legged tick; this is by far the 

most common tick and was found in every district visited; it was 
found, but only in the adult stage, on equines including zebras, cattle, 
sheep, goats, oryx antelopes, small antelopes, wild pigs, and also on 
the dog and man. This tick is of great importance on ^account of 
its capacity of acting as a transmitting agent of redwater in cattle. 
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Mhipicephaltis evertsi var. mimetica Doiiitz, a tick showing an 
■exfcraordinaiy resemblance to Hyalomma aegy^^tmm in shape and colour, 
but somewhat smaller in size. It would be a matter of interest to 
determine whether this variety of R. evertsi is capable o£ acting as 
vector of East Coast Fever. This fairly common tick was found on 
horses, cattle, sheep, and goats ; nymphs were also taken from cattle, 

M. oculat^^s^ a vndcspread tick fomid especially in considerable num¬ 
bers on hares ; other hosts in order of decreasing importance were 
the small antelopes, the sheep, the goat, the dog, equiiics including 
zebra, and cattle. The predilection seat of the tick was within or in 
the neighbourhood of the ears and on those parts of the body covered 
•with tlnii skin. The larger animals were seldom infected. Nymphs 
were found on a dog and an ox. 

sa7igHineus was found in two localities and the hosts included 
■equines, wild pigs, the sheep and dog. The dog appeared to be the 
favourite host. 

Miipicentor hicornis and HaemapJiysalis leachi were found to infest 
canine animals only and the latter tick especially was of very rare 
oceuiTence. 

Yakimow (W. L.), Schochos (N. I.), Koseukin- (P. M.), Winogeadow 
(W. W.) & Demibow (A. P.). Die Mikrofilarlose der Pferde im 
Turkestangebiete* [Equine Microfilariasis in Turkestan.]— Ztschr, 
/. InfeUionskr, . , . d, Haustiere^ 1915. Vol. 16. No. 4. 
pp. 275-286. With 1 text-fig. 

Yakimow and his assistants discovered that among certain niilitary 
nnifcs in Turkestan the horses were found to harbour microfilariae in 
their blood in proportions varying from 0*53 to 37*6 per cent. Civilian 
horses were also examined and the proportion of infected animals 
varied from nil in the case of animals slaughtered at Taschkenfc 
slaughterhouse to 8*1 per cent, in a certain townshij). The hoi’ses 
belonging to the military units affected most considerably were in 
poor condition and a characteristic symptom among iiifectcxi a.nimals 
was the presence of abrasions on the skin due to irritat/ion, espcKiaJly 
around the nostrils. Sometimes oedematous s-wollings wtu'c observed 
on the chest, belly and limbs. In some cases ihe horses showed 1 ‘apid 
exhaustion and dyspnoea on being put to work'. 

The haemoglobin content of the blood fell in s<une cases down to 
60 per cent, and there w’-as marked eosinophilia (up to 11*7 per cent). 
There was sometimes an increase in the percentage of lymphocytes 
^np to 48*8 per cent.) whilst the polynuclear iieutrophik^s showed a 
eorresjDonding decrease (down to 40 per cent). Myelocytes and 
txansition forms were also sometimes seen. 

The microfilaria possessed an elongated cylindrical body gradually 
tapering towards its posterior extremity; the anterior end was 
roimded. The whole body was surrounded with a thin transparent 
cufcicular sheath projecting some distance beyond the extremities of 
the nucleated column. The nucleated colnmii usually showed throe 
clear spots situated at distances of 5*68—10*65/^, 38'34—52*25/^, and 
14^172, respectively, from the anterior end. The nucleated body 
stained of a blue or violet-blue colour with Giemsa while the sheath 
stained pink ox remained colourless. The length of the parasites was 
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as follows;—without sheath 158*98—266*96//,, with sheath 270*45-— 
-323‘76^w,; the breadth was, without sheath 4*26—9*94/i, with sheath 
7*10-11*36//. 

No diurnal periodicity was observed. The authors failed to infect 
a horse, an ass, and two sheep by subcutaneous injection of blood 
containing numerous microfilariae. Intravenous injection of salvarsan 
produced no diminution in the number of parasites in the blood. 

The authors state that the microfilaria observed by them bore 
considerable resemblance to the parasite discovered by Mahdel (1910) 
ill the blood of horses in Germany and also to the embryos of Filaria 
equina Abildgaard, 11S9 {=F. papillosa Rudophi, 1802), the filaria 
•commonly found in the peritoneal cavity of equines* Mandel, 
however, described the occurrence of albuminuria in his cases, whereas 
this symptom was absent in the horses examined by Yakimow. 
Inasmuch as the blood parasite appeared to difier from the micro¬ 
filariae already described in the literature the authors propose the 
name Microfilaria ninae kohl-yakimovi for it. [For further details in 
■connection with microfilariae of horses see Wirth (this Bulletin, Vol. 5. 
No. 4 p. 237).] 

•Stewart (F. H.). i. On the Life-History of Ascaris lumhricoides. 
Preliminary Note.— Brit. Med. JL 1916. July 1. No. 2896. 
pp. 5-7. With 4 text-figs. 

ii* Further Experiments on Ascaris Infection.— Ibid. 1916. Oct. 7. 
No. 2910. pp. 486-488. 

iii. On the Life-History of Ascaris lumhricoides. — Ibid. 1916. Deo. 2. 
No. 2918. pp. 753-754. 

iv. On the Development of Ascaris lumhricoides Lin. and Ascaris 
suilla Duj. in the Rat and Mouse.—Parasitology. 1917. Feb. 
Vol. 9. No. 2. pp. 213-227. With 1 plate comprising 12 figs. 
& 9 text-figs. 

V. On the Development of Ascaris lumhricoides and. A. mystax in the 
Mouse. Part IL—Ibid. 1918. Jan. Vol 10. No. 2. pp. 189-196. 
With 1 plate. 

vi. On the Life-History of Ascaris lumhricoides L.— Ibid. pp. 197-205. 

Although the importance and ubiquity of Ascaris infection in man 
and the lower animals are universally recognised very little appears to 
have been added to our knowledge regarding the life-history of these 
round worms since the work of the earliest observers. The above 
articles written by Stewart thus comprise contributions of great 
general interest. 

The following account of the small amount of literature on the 
subject is taken from the author’s preliminary note. 

“ The development of lumhrieoides is at present almost univer¬ 

sally considered to be direct. It is well known that the eggs passed in 
the faeces of man undergo development in the outer world up to the 
formation of a motile vermiform embiyo. The egg containing this 
•einbiyo may readily reach the alimentary canal of man, and it is supposed 
that it there hatches, and that the larva, having escaped, develops in tliis site 
into the adult. This theory is based on the work of Davaine (1859-1863), 
Grass! (1887^1888), Calandruocio ( 1886 ), Lut2i (1887-1888), Epstein (1892). 
Jamincs <& Martin (1896-1908), Martin (1913), and Wharton (1915).,«« 
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Davaiiio acini in istered ripe eggs to rais, and foniid iliat after 12 lioiirs. 
free live larvae were to be. foiind in tlie lower part of tlie small iiUestiiie. 
lie also introdiiceci ri]Ki and unripe eggs in glass eapsules ciosial witli 
liiicni into tlie alinunitaiy canal of a dog and found Hiai aftcu’ ibo lapsi*. of 
a, certain period tlie ri]>e eggs had disappean^.d, whereas i.lie unripi* <*ggs 
rinnained. lie conehidcMl that, hatching and dcvi'lepnicnit occurred in 
the a,liiii(mta,ry canal of the dehnitrive host.. 

(Jiassi adininistiM'ed ripe eggs to himself, and two months later found 
eggs in his stools, dalaudriiccio infected a child of 10 which ha<I previously 
siilTored from worms, bat had been relieved of these parasites by antbel- 
iTiintics. Lutz hal an adult on ripe eggs, and found evidence of the 
subsequent apiicarance of adult worms. Epstein’s rvork is unfortiinatcdy 
not available twen in summary, but from the context of the references it 
is clear that lie successfully infected man, 

Jammes and Martin worked on the line of ex]>eriineiital hatcliing 
of ripe eggs in artificial and natural solutions, and found that hatching 
took place readily and cn 7nasse in 0*8 pjer cent, salt solution (whi(*h iliey 
consider to lie an alkaline solution) at 27° to 40° 0. Martin found that 
t.he embryos of the asearids from the calf, pig, horse and dog liatclu'd 
best in alkaline solutions, and that when developed eggs weu' introduced 
into the alimentary canal of an animal they passed through tin* stoimudi 
unaffected, and only hatched after they had been subjected 1o the action 
of the alkaline juices of the intestine. , . . 

Wharton states that direct infection can take place, hut. that, the 
embryos must bo ' completely developed.’ He does not give the juuiod 
necessary to secure tliis complete development. 

In siiite of the general acceptance of the theory there is a con¬ 
siderable bulk of evidence against it. 

“ Davail!e administered three to four hundred ripe eggs to an ox—an 
animal which is stated to harbour Ascaris Imnhricoides —and found that 
after four inoiitl^s no worms were present in the intestine. Kiichenineistor 
experimented wnth a dog, wliich, however, escaped from Ms observation. 
Leukart (1867) fed a rabbit on ripe eggs, a.nd found no Avorms after ten 
days ; a dog was also treated, and was equally" unresponsive after 14 days. 
Tills very experienced helmintliologist also f(‘d a. pig for three weeks on 
several thousand ripe eggs, and did not find any wdrins on section. An 
experiment on man was arranged in 1857, but it is not clear that it was 
carried out. He also administered to a horse t.he eggs of *4 .s‘<fu.rus' niegalo- 
eepliala ; to a dog those of Asmrifi vumjinata; to a cat those of Anearis 
mysiax^ with invariably negative results. 

‘•’Leukart, therefore, maintained that the life history of Asmrts 
Iwmbricoidfifi wouhl be found to he completed by an alternation of hosts, 
He siipporied this opinion by the facts known with rega-rd ti> (I) A scarify 
mm, which is found as an encysted larva in LeiMdscm album and in 
the adult form in the pike, and (2) a larval found encystcul in the 

HUiscles of the moh\ which, when administered to the buzzaid <‘outiuues 
to develop, although it does not. yet become adult, lie oonsid(u*ed that 
Davainc’s rat experiment, if correctly described, did not point to the 
direct development of the worm, but to the fact that the rat was an inter¬ 
mediate host. Ho piointod out the ease with which the larvae liberated 
in the faeces of the rat could be conveyed to the intestine of the definitive 
host—man. He attempted to confirm the experiment, but employed a 
mouse in place of a rat, and found that the eggs were passed unaltered 
in the faeces of the mouse. He therefore abandoned this line of research. 
He attempted to hnd the intermediate host among invertebrate animals, 
experimenting with a number of insects, snails, and earth worms, but 
without success. Yon Linstow (1886) suggested that Julm guttulatm 
might be the intermediate host.’* 

Stewart’s experiments which were commenced in the spring of 1915 
were carried out in Hong Kong, in wMch Colony and in Southern 
China generally ascariasis both in man and the pig is of extraordinary 
frequency. He later adds that 'Hhere is reason to suppose that a 
great deal of the debility of the natives of the tropics is due to- 
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ascariasis, and tkat this disease is at least equal to aiikylostoiniasis in. 
economic importance.’’ 

Some preliminary experiments performed on tke pig by feeding it 
witli large quantities of ripe Ascaris eggs gave wholly negative results^ 
thus confirming Leukart’s experiment with the same animah and 
furnishing strong evidence that the whole development did not take 
place ill the definitive host. In order to ascertain whether the worm 
underwent a portion of its life cycle in an intermediate host Davaijxe’s 
experiment with the rat was taken up, and as a result of a number of 
carefully performed researches some very interesting observations on 
the migration of the worm in this animal and in the mouse were made. 
These results are summarised as follows :— 

“ When eggs of qi-cark Uimbricoides Lin. or A. snilla Diij. containing 
mature embryos gain entrance to the alimentary canal of the sewer rat, 
Hus decumanuSy or the mouse, M. musculusy they hatch. It is not possible 
to say at present in what part of the alimentary canal hatching takes 
place. (The number of animals suitable for experiment at the disposal 
of the writer is unfortunately so small that he is unable to devote any of 
them to the working out of the details of the process.) A certain proportion 
of the larvae thus"^ liberated escape in the faeces where under suitable 
circumstances they can live for at least three days. It is, however, prob¬ 
able that they ultimately succumb and that this is not the true mode of 
development. 

The majority of the larvae gain entrance into the body of the host. 
The exact point of entrance and the time after hatching at which entrance 
takes place have not been determined. Some animals show signs of 
illness on the second day after infection. The time elajising between 
infection and the entrance* of the larvae into the body is therefore probably 
not more than two days. 

''Larvae are found in the lungs and liver of the host not later than 
four days after infection and possibly as early as two days. Sections 
of the tissues show that they are situated in the air vesicles of the lung 
and in the blood capillaries of the liver close to the interlobular branches 
of the x>ortal vein. 

" Larvae are not found in the liver after the fifth day from infection. 
They are found in the bronchi about the seventh day and in the trachea 
on the eighth day. 

‘'No larvae are found in any portion of the lung on the ninth day 
after infection. Dead larvae have been found in the stomach and rectum 
on the ninth day after the last infection. 

“ The route by which the larvae reach these sites is of course not 
definitely proved' but from anatomical considerations it is hardly possible 
that it can be other than one of the two following (the diameter of the 
larva is three times that of a red blood corpuscle of the mouse. The 
larva could therefore not pass through the lumen of an ordinary capillary 
vessel): 

“ (1) Boring through the wall of the stomach or intestine the larva 
enters a mesenteric venule and is carried to the liver. It is here arrested 
at the entrance to the hepatic capillary plexus and it is for this reason 
that so many larvae are found in the capillaries close to the interlobular 
veins. The liver undergoes extreme and acute fatty degeneration so that 
the larvae are able to penetrate along the capillaries betw^een the degener¬ 
ated columns of liver cells into the hepatic venules. Thence they pass 
in the hepatic vein to the heart and by the pulmonary artery to the lung. 
They are of course at once arrested by the pulmonary capillary field. 
Embolism of the smaller branches of the pulmonary artery takes place 
with haemorrhage around these arterioles. The larvae readily work their 
way along with the effused blood into the air vesicles and thence into the 
bronchi and trachea, 

** (2) The larva after hatching in the stomach or duodenum travels up 
the bile duct and reaches the bile capillaries of the Interlobular Kone, 

£mm\ a 
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It liere bores its way tiiroiigli tlie degenerated liver iissnes and reaidiing 
tile liepatio veiiiib^ continues its course as in the first case. 

‘‘ During tlic residence in the body ol‘ the rat or mouse the larvae^ grow 
from a length of 0*22 inin. to 1*4 luin. The proportion leiigf li of oeso])hagns 
/ total length dinmiish(‘s from 1 /2*5 to 1 /O'l. Tla'- vtmi'ra.l which is 
like gnnitest of the longitudinal lines in the embryo is rcMliua^d to ilu‘ same 
diniensions as the dorsal and lateral lines. The vmitra.1 gland (the rmli- 
ment of the excretory system) ivS devdopiul from a c<h of the ventral line, 
enlarges v<ny greatly/ acquires tlu* massive nucleus characteristic of 
^d.s'cwos* larvae (Stewart, 190(5; Baylis, 101(5) and finally devidops Its 
duct from th(‘ cells of the ventral line. The intestine, anal canal and anus 
become ])ervioiis. The rudinnuit of the female gonads appears.” 

It appeared from the results of the first experiments that the larvae 
which had reached the trachea and mouth on the eighth day after 
infection migrated in the saliva of the rodent on to food substances 
such as bread. It was shown that they could live for 24 hours on 
damp bread. Experiments also tended to prove that the larvae from 
the lungs of rodents could infect the pig and that in nature infection 
of the pig and man probably took place by means of food contamim 
ated with the saliva of rats or mice. However, the author performed 
a series of further feeding experiments with Ascaris suilla eggs and 
thereby traced the life-history in the rodents from the eighth to 
the 15th day after infection and tlius found that the preceeding 
statements required some modification. 

“ Larvae are found in the mouths of infected mice on the 8tli day, on 
which day they are also, as previously stated, abundant in the lungs and 
trachea. ^ They persist in the Imiga up to the 15tli day. On the 9th day 
they begin to travel down the alimentary canal and may ])e found in small 
numbers in the stomach, small intestine and caecum. On the Kith day 
this stage is fully established, the larvae travel with some rapidity through 
the storhach and small intestine and accumulate in the caecum and uppeu* 
colon where as many as 00- 70 may occur. On this day they also conunence 
to x)ass out in the fa(^ces. The" passage from tlie lungs to the caecum 
continues up to the 1 otii day and larvae occur in tlio faeces on the 10th day, 
Betw^een the 9th and the 15th days the larvae increase in length. 
They measure from 1*3-2 mm. on the lOtli day and 1*75-2*37 mm. on the 
ir>th.” 

The author then gives details with regard to the anatomy of the 
larval human and porcine ascarids from the large intestine and faeces 
of the mouse between the 10th and 15th day after infection. 

In a further series of pig-feeding experiments it was shown that ripe 
eggs of Ascaris suilla could hatch in the intestine of the pig; the 
larvae issuing from these eggs entered the body of the pig and pursuexl 
the same course through the body as in the rat and mouse. They 
were found in the Imig of the pig from the sixth to the eighth day ; 
dead larvae were found in the faeces of the pig on the 11th day after 
infection. The migration of the larvae caused severe dyspnoea and 
cyanosis in two of the pigs four days after feeding, and death on the 
eighth day; enormous numbers of larvae were found in the lungs and 
trachea. In the third pig killed six days after infection the pleura 
was found studded with small patches of ecchymoses; ascarid larvae 
were present in these patches and throughout the lungs in large 
numbers; none were found in the liver. 

The production of pneumonic symptoms by feeding with eggs of 
ascarids was observed as long ago as 1860 in a remarkable experiment 
performed by Mosleb on the human subject. 
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“ MosIct, after a preliininary and negative experiment on liiiiiself,., 
administered ripe eggs of A, Jumhricoides to a iiianber of cliiklren, ai 
first ill small iiiiinbers, but later several dozen to each child. Ao worms 
were at any time evacuated after antlieliniiitic treatment but in oii(‘ (or 
two) of tli(‘. eliildnm, fever with <lyspuoea occurred a te-w days after the 
aclininistration of tiie eggs. Leuckart adds that it is of course doubtful 
whetlun* this fciver was due to the exx'xu’inient. There can now however 
be little doubt that the f(‘V(‘r and dyspnoea were due to pulmonary asca- 
riasis, the dose in one. or two cases having probably exceeded several 
dozen.” 

The question still remains open as to whether the ascarids of man 
and the pig undergo their complete normal development in man and the 
pig. Thus, (a) the development in the rat and mouse is merely an accN 
dental development in an abnormal host, or (b) the rat and mouse are 
intermediate hosts and the larvae passed in the faeces of these rodents 
can eithe.i' at once or after further development infect the definitive 
host. The former hypothesis appears simpler and should be easily 
susceptible of proof or dis]noof by a moderately numerous series of 
experiments. The infectivity of the material administered could be 
established by the subsequent appearance of pneumoiiic S 3 niiptonis 
between the seventh and the tenth days after feeding or by testing 
the material on rodents in which animals a pulmonary infection 
appears to follow constantly after artificial feeding with live eggs. 
Six experiments of this kind were performed. In two of the.se the 
pigs undoubted!}?' suffered subsequently from Ascaiis pneumonia; in 
another there was also some evidence of this condition; the culture 
used on two of the remaining three pigs was proved active on mice., 
while ill the remaining case four different cultures were employed, the 
eggs ill each case containing active embryos. The results obtained by 
post-mortem examination of the pigs some time afterwards showed 
tliat out of six experiments five were negative and only one possibly 
positive. 

Considering the very large- number of larvae which must have reached 
the inic^sfme, more than a thousand in each case, and the regulority and 
certainty with wiiich the. hepatic-pulmonary infection follows the. admini¬ 
stration of eggs in both the rat, mouse and pig, the evidence of these six 
experiments is opposed to the hyx>othesi.s of direct development without 
ail intenmHliat.c host. Nevertheless, six experiments are not sutHcient 
to decide the mat.tcu* and it must therefore still be considiwed unsolved.” 

Two controlled experiments were performed in order to determine 
whether pigs could be infected wdth the larvae from mice. It was 
difficult to obtain a sufficient number of larvae from the caecum of 
the mouse for if large doses are given to this animal it dies before the 
ninth day, while if small doses are given only very small numbers of 
larvae are subsequently found in the caecum. Positive results were 
apparently obtained in one experiment, but the author rightly draws 
no conclusions from the small number of experiments performed. 

Experiments were then made in order to determine a method of 
obtaining numbers of Ascaiis larvae from the caeca of mice* 

With regard to the anatomy of the larvae of Ascaris suilla from the 
pig the only difference noted, compared with the larvae from rodents, 
was that the excretory gland lay slightly further back, the nucleus 
being on a level with the posterior end of the oesophagus. 

Dealing with the economic importance of ascariasis in pigs Stewart 
quotes the American author, Lynch, who states that in the large 
packing houses of Chicago, Kansas City and Omaha the parasites are^ 
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found in large numbers in nearly half of tbe animals slauglitered.’" 
Tlie Colonial Veterinary Surgeon, Hong Kong (Gtbson A.) estimates 
tliat at least 50 per cent, of the animals slaughtered at the abattoir 
of that colony are infected. The author himself examined 83 pigs 
from the Hong Kong Dairy Farm and found 21 per cent, infected. 
The animals on this farm were kept in exceptionally good sanitary 
surroundings and it might be expected that the infection would be* 
low. With regard to the condition of these animals 44 were classed 
as doing well and 39 as doing badly. In the former group 11’3 per 
cent, were infected, in the latter group 33*3 per cent. The author, 
moreover, obtained information that pneumonia was a common 
disease of young pigs in the Colony and that a pig which had suffered 
from pneumonia was considered unthrifty and slaughtered forthwith 
to save waste of food. It is suggested that a certain number of these 
cases might be due to ascaiiasis. 

Details are added regarding the development of the eggs of Ascaris 
Imnbricoides in various media. 

The early life hislory o/'Ascaris mystax Zeder (A. marginata Rud .).— 

“ The (levelopinent of the eggs of the of the eat* and dog lias 

been studied by Nelson, Verloren, Davaine, Bailiet and Orassi (Itaillict, 
Tmlte de Zoologie Ile^et Agric.) and by Lcuckart {Menschl. ParasUen, IL 
pt. 2, p. 275). . . . 

“ Begmentatloii and tlie formation of an active embryo have been found 
to take place in water and damp earth. Davaine (quoted by Leuckart) 
states that development takes place also in a dry condition. Leuckart 
gives the period necessary for the formation of an active embryo in summer 
as four to ten weeks and in winter several months. The'fully formed 
embryo differs from that of A, lumhricoides in being larger, 0*36-b*42 mm. 
in length as compared with 0*3-0*38 mm. in the latter, and in bearing a 
more distinct boring tooth on the ventral asi^ect of the mouth. There 
are no signs of i-he oesophageal bulb of the adult with the exception of a 
slight swelling of the posterior end of the oesophagus. He gives a figure 
of the embryo. 

This investigator did not succeed by any means in bringing about 
the hatching of the eggs, nor did he pmdiiee any further development 
by feeding experiments. At one time he cfmsidered that lie had empiri¬ 
cally caused direct infection since he found young worms 3-4 nim. in length 
in the intestines of dogs which had been kept, d long tinn^ in a lommil on 
the floor of which ho found embryo-containing eggs. K(uK‘a.t{^d a,it<un])t.s 
at artificial infection in more than two doz:(m cats and dogs gav(‘ how<‘v<‘r 
negative results. He then athmipfed to find an internuhiate. Imst. He 
administered eggs of the vrorms to rabbits and mic(^ and (‘.xa.miii(Hi th(*se 
animals after several weeks hoping to find encapsulod lumiaiodc^s. No 
such nematodes were found. Ho states that the eggs passed unaltered 
through the alimentary canal of the mice. 

In a later experiment he placed a number of yoimg cats in a particular 
dwelling in which a number of animals had ibcently beeti kept. The 
latter had been found to harbour numerous young Asoarids. The cats 
were fed on bread only. After six to eight days the eats were killed. 
They proved to bo infected with Ascarids 4-8 mm. long. In the stomach 
of one of them, a kitten eight weeks old, 40 to 60 nematode larvae were 
found which measured 0’4-0'6 mm. The stomach also contained frag¬ 
ments of straw and potato. No explanation could be given of the mode of 
entry of these larvae. No anirfial remains were found in the stomach or 
intestine to point to an intermediate host. 

G-rassi (I quote from Kailliet’s text-book) reared young puppies in a 
kennel soiled with egg-containing excrement. Their faeces contained 
Asmris eggs on the 28th day and numerous Ascarids were found on 
section^ A control experiment in sanitary surroundings proved negative. 
Girassi concluded that infection was direct.” 
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Ill order to study tlie segmentation of the egg and development of 
the embryo the author made cultures of the eggs of A. mystax in a 
damp atmosphere at a temperature between 25"^ and 30° C. “ Under 
these conditions development proceeded as follows :—1st day, unseg- 
niented to three cell stage; 2nd day, advanced segmentation; 4tli 
and 5th days, curved vermicules ; . , . . 7th day, plump vermiform 
embryos ; 8th day, active embryos.” 

Intermediate host of A. mystax. —Ripe eggs were administered to 
mice in their food. Active Ascaris larvae were found in the liver 
between the 1st and 3xd days after infection.” The material at the 
author’s disposal was unfortunately not large enough to work out 
further details. 

The specimens from the liver killed by heat in salt solution gave 
the following measurements. Larva 20 hours after infection, total 
length, 0*38 mm. ; oesophagus length, 0*122 mm. ; relation of length 
of oesophagus to total length, 1 to 3*11; maximum breadth, 0*017 mm. 
The length and breadth were practically the same as in the embryo, 
the oesophagus had shortened markedly. Larva on the third day 
after infection, total length 0*42 mm. ; oesophagus, length, 0*130 mm. ; 
length of oesophagus to total length, 1 to 3*23. 

Hall (Maurice C.) & Foster (Winthrop D.). Efficacy of Some AntheL 
mintic?,—JL Agric. Res. 1918. Feh. 18. VoL 12. No. 7. 
pp, 397-447. With 5 tables & 1 text-fig. 

Information with regard to the value of anthelmintic treatments 
in human and veterinary medicine has hitherto been based largely 
on clinical observations. A more satisfactory method of investigating 
the efficacy of the drugs employed would he to administer them to 
infected animals, collect all faeces passed for a number of days, recover 
from them all worms present, and then kill the animals and collect 
all the worms remaining in the digestive tract. With the data thus 
obtained it would be possible to express the efficacy of a drug in the 
form of a mathematical ratio. The experiments described by the 
authors in this paper were based on this principle. In some cases 
it is very evident that the number jierformed are somewhat inadequate 
for the purpose of formulating such ratios and, as the authors admit, 
these cannot be considered an accurate index of the efficacy of the 
drug except when based on extensive data, ‘‘ since many factors, not 
entirely within control, such as the individual reaction of the animal, 
the amount. of material in the alimentary tract, and the potency of 
the drug, all enter into the problem.” However, their work is of 
value inasmuch as no such method as the above appears to have been 
employed by previous investigators, with the exception of Hutcheon 
(1891), who made numerous tests of anthelmintic treatments for 
stomach worms in sheep and goats in South Africa, and Stiles (1901- 
1902) who performed similar work in the United States of America. 
The following was the method adopted by Hall and Foster:— 

“ The ariimals were given an appropriate dose of the anthelmintic 
to he tested, the method of dosage varying with the purpose of the experi¬ 
ment and the substance to be tested, preliminary purgation being under¬ 
taken or omitted as desired. Treatment was usually administered in 
liie morning atid all feces were collected every morning thereafter until 
the animal was killed. The feces were washed throtigh a set of graded 
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wereeiis and the screeiif< examined for worms. Tlie animal was usually 
killed tlie inoniin^* of the foiirtli day after the administration of 
last dose of tlie aiithelmiiitic, and airparasites remaining werc^ eollecic‘d 
and couhOmL The. pereeni.at»e of olUcacy was then (\stima,ted from the. 
iiximbor of worms found on post-mortem examination and that niiinher ])liis 
the iiiiinher passed aften* tn^atment, "Wlum prcdimiiiary ]Hir,‘zxition was 
resorted to, feces wun-e colh‘cted on the following day, tlu^ <lay of 
administering ihn aritlielmintie, to ast*.eriain what worms if any were 
rcunoved by simple pni‘gadiond’ 

The experimental data concerning these investigations, w^ich were 
performed on dogs, sheep, pigs, cats, and poultry, are arranged in 
three groups representing, (1) simple purgatives including calomel, 
castor oil, and Epsom salts, (2) a group including anthelmintics of a 
mineral nature and coal tar products, including tartar emetic, chloro¬ 
form, ether, iodoform, copper sulphate, gasolene, petroleum benzine, 
and the phenols, and (3) a group covering the vegetable antliehnintics 
including Oleoresin aspidii (or extract of male fern), pelletieriiie tannate, 
areca nut, santonin, thymol, turpentine, Picas launjolia, spigelia, 
tobacco, and oil of chenopodium. 

According to this plan the writers endeavoured to test as many 
drugs as possible having a known or alleged anthelmintic value, 
abandoning those that give no results and making further (experiments 
with the more promising. [It is very noticeable that a mineral com¬ 
pound of such recognised anthelmintic value as arsenic is omitted 
from their list.— Ed.] 

The following conclusions are drawn up : — 

Making alloAvaiice for the paucity of data in regard io certain 
drugs, the writers consider that the following may be reasonably advanced 
as the result of their investigations. 

Simple jiurgatives, calomel and castor oil, may have some slight 
value as anthelmintics, but it is hardly sufficient to justify their use for this 
X3urpose. Ascarids in dogs are sometimes removed by castor oil gi^vn as a 
Xireliminaiy purge, and this fact may prove of benefit in veteriua.ry practicH^ 
as a diagnostic measure when the more accurate method of inicros<‘.opi(' 
faecal (examination can not be carried out. IJowevcu', castor oil failed 
to Ttnnov(^ ascarids more,frequently than it succeeded, ainl in no (aise were 
all the ascarids removed from any one animal. As nutiiy of tlu‘. expmi- 
iu(‘iits on dogs wer(‘. preceded by a dose of castor oil, tlu‘. wrii<ovs ha»v(* 
fairly ext(msive data on this subject. 

'' most relial)l(5 verinifiig(* for ascarids, wlndher iii dogs oi’ swiii<‘., is 
oil of chenopodium. This drug, which xvas t(‘st(‘d out- on dogs in six 
experiments, showed an (dfiemy for tin* entiui s(‘ri(‘s of h7 p(‘r II, 

rarely fails to uunove all tln^ as(ntrids present in a dog if givejj at tln^ rale 
of 0*2 mil [I mil™nearly 1 graunu(\l p<n‘ kilo, pnsuHhnl by a, dost'^ of 
castor oil and the animal starved for 24 hours befon*. ti't'-ainuml. 

‘‘ The chenopodium tn^atineni is also v(‘ry clfieacious for ascarids in 
swine, and when properly adminisicuvd may be (expected to remove most, 
if not all, of the wnnns x)resent. It would scMun, howver, thai- neidim* 
elieiiopodium nor any other drug tested will give satisfactory rc^sultB if 
mixed with the daily ration and the animals allowcul to dose themselveB ; 
it is best given to each pig individually in suitable dosage, pre<i(Hl(ul by 
a fast. While this method necessaiily involves consid(^rabl(i labor wlieii 
treating animals as unruly as swine, the labor can be reduced by sorting 
the hogs roughly into classes according to size and confining bhem in 
inclosures which will permit them to bo caught with a niinixunm ainouiit 
of struggling. The treatment has proved practical on a larges scale aiid 
the results, as far as they could bo determined, were entirely satisfactory, 
Oil of chenopodium appeared to (dfactive for stomach worms in 
sheep, although the data on this subject are not suflicient to'warrant its 
re-coinmendaiion. It is also of some efficacy for hookworms in shoop and 
ill dogs, though in the latter case chloroform was found more reliable. 
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“ O tiler remedies wMcli seem to have more or less merit as aiitlielmintics 
against ascarids are the latex of Ficas Iminfolia, santonin, in repeated 
doses, and tliyiiiol. Altlioiigii thymol in repeated doses is fairly efficacious 
against hookworms, it wms inferior to chloroform for this piii^)osey causing 
more distress. An excellent preparation for mixed infestation in dogs 
consists of equal iiarts of oil of chenopodhim and chloroform, given at 



Fig. 1. Apparatus, with control, for administering 
copper-sulphate to sheep. [Eeprodiiced by per¬ 
mission from the Jl. Agric, Res,] 


the'Kite of fe2 mil per kilo, coinhinod with 30 mils of castor oiL This 
preparation may be expected to remove all the ascarids present, a large 
proportion of hookworms, and possibly a certain pe.rceiitage of whipworms. 
This latter ])arasite mcim to be very difficult to elimiiiato, and nothing 
tried by the writcuvs proved very ejticacious, almost any anthelmintic 
occasionallyjproving suceessfuL This experience may perhaps bo explained 
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by an intermittent peristalsis of the cecum, which occasionally allows 
the anthelmintic to enter, hut which usually excludes it. Although 
chloroform was fairly successful iu removing stomach worms from slieep^ 
both animals upon which it was tried subsequently died from its effects^ 
and it would seem to be too dangerous for use on sliecp. 

Ill iho case ol‘ stomach worms in sheep, copper siil]>hate was found 
to be th<‘. most satisfactory remedy, tlio experimeuts (‘-onfirming the 
findings of lliitcheon. A simple apparatus (see fig.) devised hy the senior 
writer reduces the labour involved in drenching a dock of sheep and 
insnri^s accurate dosages Petroleum benzin also proved satisfactory and 
was more efficacious for hookworms than copper sulphate. Howeveiv 
it is iiiiicli more expensive than copper-sulphate solution, must he given 
three times, and in a vehicle like milk, which adds greatly to the expense. 
The fact that petroleum benzin (refined gasoline) proved efficacious^ 
while commercial gasoline was considerably loss so, is perhaps related to 
the ditioreiices in specific gravity and consequent volatility of the refined 
product compared with the commercial product. 

“ Among anthelmintics intended for use against tapeworms, male-fern 
Xiroved efficacious when tested on dogs. In the case of cats it removed all 
tapeworms from 75 per cent, of the animals tested, though it proved 
fatal to two out of six animals which were somewhat enfeebled from 
disease. Apparently it is more toxic to cats than dogs and should bo 
prescribed with caution and only given to healthy subjects. So far as. 
can be judged from a single experiment with dogs, there seems to be no* 
danger in combining male-fern wuth castor oil, as is done in the so-called 
Hermann’s mixture. In fact, the writers are inclined to agree with Seifert 
(1908) that the administration of castor oil after male-fern will avoid 
the toxic effects of the latter by causing ifcs rapid and thorough elimination, 
and that for this purpose no other purgative is quite so effective. This 
subject, however, should receive more study before conclusions are drawn. 

“ Pelletieiine tannate was a failure in the one experiment in which it 
was tested on oats, but was efficacious on dogs. No remedy was efficacious 
against tapeworms in poultry. Of the four drugs tested, chenopodium 
gave the best results for this purpose, but its efficacy for tapeworms is very 
slight. 

“ Tuipentine proved the most efficacious of the remedies tested on 
poultry for the removal of Ascaridia fersficilhim^ while chenopodium was 
nearly"as good. When tested on dogs and pigs, turpentine was not very 
efficacious; and, as it caused grave symptoms of nephritis in pigs and 
caused the death of some of the experiment dogs, its use upon these 
animals is inadvisable. 

“The treatment with chopped tobacco stems recommended by IIonus 
and Beach for ascaiicls in poultry proved fairly ellicacioiis for fleierakh 
papillom and would presumably be at least as efficacious for Amnidla 
perspieillmfh, since this latter wmrm is more easily reached by anthelmiuiics. 
than is papiUosa, 

“ There are a large number of drugs showing a greater or less degn'e 
of efficacy for the various ini estiual parasites of domestic animals. Usually 
their action is selective—that is, they show a pronounced efficacy^ for 
certain species of intestinal worms, while they are decidedly less efficacious 
or entirely inefficacious against other intestinal ])arasi{es. If wo consider 
the ideal"anthelmintic one which will remove all worms of a given class 
or species, and do this every time in a single dose, we find that very few 
drugs approach this ideal. 

“ Among the drugs which have given the best results under experimental 
conditions for the purposes intended and concerning which the writers 
have sufficient data to warrant positive conclusions may bo mentioned 
the following : 

“ (1) Copper sulphate in drench for stomach worms in sheep. 

“ (2) Oil of chenopodium for ascarids in pigs and dogs. 

“ (3) Oleoresin of male-fern for tapeworms in dogs. 

“ (4) Turpentine for Ascaridia perspicillum in fowls. 

“ (5) Chopped tobacco stems for uetemMs papillosa in fowls.’^ 
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Gilchkist (J. D. F.). Tlie Mfe-Hlstory of Distoma hiteum n. sp. 

With Motes on Some Cercarlae aM Redfae found In S» Africa. 

— Parasitology. 1918, Apr. VoL 10. No. 3. pp. 311-319. 

Altliongli fluke disease in sheep is very coniiiion in certain parts 
of South Africa the intermediate host of the parasite has not been 
recognised. The fresh water snail {Limnaea tnmcatula) which is the 
intermediate host in Europe has not been recorded with certainty 
ill South Africa. The commonest fresh water snail there is Physa 
(Isidora) tropica and this mollusc harbours in great abundance stages 
of fluke very closely resembling those of the liver fluke, the important 
difference, however, being that even when placed in the most favour¬ 
able conditions the free-swimming form (cercaria) was never observed 
to encyst. 

The author’s investigations proved that the forms found in this 
snail were in reality stages in the life cycle of a small fluke commonly 
found in the alimentary tract of the frog in South Africa. The adult 
form was very similar in appearance to Distoma ecJmiativin, and on 
account of its colour it is named by the author D. luteimi. 

The problem as to the life cycle of the South African liver fluke 
thus still remains unsolved. 


EPIZOOTIC LYMPHANGITIS. 

Boquet (A.) & Negre (L.). Culture du parasite de la lymphangite 
6p!zootique et reproduction exp^rimentale de la maladie chez le 
chevaL [The Cultivation of the Causal Organism of Epizootic 
Lymphangitis and Reproduction of the Disease Experimentally 
in the Horse.]— 0. R. Acad. Sci 1918. Eeb. 18. VoL 166. 
No. 7. pp. 308-311. 

In spite of the researches of Tokishige, Marcone, and San Felice, 
who have published the results of attempts at cultivating the crypto¬ 
coccus held to be the cause of epizootic lymphangitis some doubt 
still existed on the natui'c of the parasite, for during recent years 
certain authors have described it as a protozoon. One of the authors 
in collaboration with Bridre (1910) showed that the cryptococcus 
behaved in the same manner as one of the Blastomycetes in the 
deviation of the complement test. In this article the mycotic nature 
of Rivolta’s cryptococcus is demonstrated by its development in 
mycelial form in sub-cultures and by the reproduction of the disease 
experimentally by inoculation of these cultures into a horse. 

The cryptococcus was cultivated on horse-dung agar covered with 
a film composed of macerated lymphatic gland pulp from a horse 
[see this Bulletin^ VoL 5, No. 2, p. 116], After sub-cultivating two 
or three generations the addition of the latter material became no 
longer necessary. The authors succeeded in transplanting these 
cultures on to Sabouraud’s agar, potato, and carrot, and in this way 
obtained up to the 12th sub-culture on all these media. 
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Positive results were obtained in tbe deviation of the complement 
test with the serum of infected horses when the above cultures were 
used as aiitigeu. 

Ill two cases the disease was set up in the horse by subcutaneous 
inoculation of cultures in the regions of the poll and the shoulder. 
The first experiment was performed by inoculating colonies from a 
first sub-culture^ still containing cryptococcij and the second with 
colonies from an 8th sub-culture obtained from a strain isolated 11 
months previously. 

At the seat of inoculation there appeared 24 hours after injection 
a large oedeniatoiis swelling which disappeared in 5 or 6 days. A 
.small nodule which remained stationary was then left and in three 
or four w^eeks this firm nodule of fibrous consistency commenced to 
become enlarged. It then contained cryptococci apparently smaller 
ill size than ordinary crytococci and without a double envelope. 

The nodule become softened in some instances and discharged a 
pus containing typical cryptococci which were all enclosed within 
leucocytes. The lesion then became sometimes cicatrised and arrested 
in its cbvclopmeiit. 

In other cases after or without partial abscess formation the fibrous 
nodule increased in size and a corded lymphatic with nodules distri¬ 
buted along its course then arose from it. This generalisation did 
not appear until the sixth or seventh week after inoculation. The 
corded lymphatic developed as in the case of the natural disease. 

Inoculation of material intra-cutaneously or on to the scarified 
■shaved skin gave rise only to localised abscesses containing cryptococci. 

The first horse that had been inoculated and had recovered from 
the infection remained refractory to subsequent inoculations whilst 
a control horse ^ inoculated at the same time with the cultures 
contracted the disease.^ Vaccination and bacteriotherapy by means 
oi heated cultures are in course of investigation. 

Lindner (R) & Knijth (P.). Untersuchungen fiber eiiien iin Elfer 
eines an der episootischen Lymphangitis erkrankten Maultieres 
gefundenen Pilz {Monilia cupsulala). [Researches with regard to a 
Mould {3'Ionilia aipsulala) found in the Pus of a Mule xiffected 
with Epizootic Lym])hangitis.] — Ztschr. j\ Infekllonskr. d. 
Eansliere, 1916. Vol 17. No. 5. pp. 290'-308. ‘ With 2 text- 
figs. & 4 plates comprising 24 figs. 

In a number of smears of epizootic lymphangitis ])us received in 
1911 from German East Africa and kojit mtho laboratory for from six 
to eight months^ Knuth succeeded in obtaining colonies of mycelial 
growth on planting the material on prune agar. A further detailed 
study of the growth obtained from Knuth’s cultures and from the 
still living organisms in the smears was then carried out by Lindner, 
who figured the sprouting of mycelial threads with clusters of monili« 
form encapsulated elements attached to them on incubation at tempera¬ 
tures below body temperature. Knuth, however, failed to set up 
appearances resembling those of naturally occurring epizootic lym¬ 
phangitis after inoculation of large quantities of the growth into 
susceptible horses* 
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BACTERIAL DISEASES. 

Tincent (H.). Sur la prophylaxie de la Flevre de Malte par f imniiiiii- 
satlon active des animanx vecteurs du germe. [Prophylaxis of 
Malta Fever by Active Immunisation of Animals acting' as 
Carriers of the Causal Organism.]—0. R, Acad. Sci. 1918» Feb. 25. 
VoL 166. No. a pp. 359-362. 

Altlio lie'll it was originally considered as a disease confined to Malta 
'and Gibraltar, Malta fever is in reality observed in a large number of 
eoiiiitries, especially those bordering on the Mediterranean Sea. It is 
by no means rare in France where it has given rise to veritable 
epidemics (Canlaloiibe, Friley). 

'' It would certainly be erroneous to consider the goat as the principal 
reservoir of the Malta fever virus (Zammit, Horrocks, Kennedy, Shaw, 
etc.), since oilier animals are capable of becoming infected in the same 
way and are therefore contagious for man. Nevertheless it appears from 
the numerous works published on the subject that the goat holds chief 
place as etiological factor of the disease. 

On account of the economic importance of goat breeding it appeared 
that the publication of the result of investigations on the prevention of 
Malta fever by active immunisation of the animals susceptible to this 
■disease would* prove of value. Anthrax, 'which formerly caused great 
ravages among stock and became transmitted by the latter to man has 
become rare in both instances since the application of anti-aiithrax vao- 
ciiiatiou to herds of cattle and sheep according to the rules prescribed by 
Pasteur. 

“ One is led to believe that active immunisation of the goat against 
Microeocewff vieUieoisis is capable of realisation, for this animal in most 
eases only presents very slight morbid symiitoms although it may harbour 
the causal organism for a long time in its urine and milk. JMoreover, the 
goat may recover spontaneously after a varying interval. After recovery 
it has acquired immunity (Bruce). It was tlius attempted to increase 
this natural resistance by means of vaccination with several strains of 
M. Hhflitensis (Ahncent H. and Collignon, 1910). 

I mm uni sat ion of animals by means of living virus, even if it has been 
attemuated, cannot be undertaken inasmuch as one would produce cases 
■of infection and would thus facilitate the dissemination of M, melitensk 
through the agency of these carriers of the organism. It thus becomes 
nec(‘ssary to vaccinate them with a dead virus. 

“ Agar cultures three or four days old were diluted in normal saline 
solution, then sterilised by shaking with ether and left in contact with 
this liquid for two hours. *A thick oily layer is formed on the surface wMch 
is thrown away. Only the underlying emulsion is utilised. 

The vaccine is ])oiy valent. It is at present prepared with 10 strains 
of M. meVlensis and one strain of M. para-melilensis forwarded by Edmond 
K^ergent (from Algeria) and Moragas (from Barcelona). . . . The vaccin<3 
contains aboxit two thousand millions of the micrococci per cubic centi- 
metre. Twm doses of 2 c.c, each are injected at 5 or 8 days interval. 

'' The following experiments were made in order to obtain proof of the 
-degree of immunity conferred by these injections. A first lot of two adult 
goats was vaccinated, m 1910, after ascertaining that the blood possessed 
no agglutinating properties. One received 3 c.c. and the other 4 c.c. of 
the vaccine subcutaneously three times and at 8 days interval. A month 
afterwards a 4 c.c. dose of living virulent culture was injected into the 
jugular vein. 

“ Tliese test injections of large doses of the living organism only brought 
about a sligliir increase in temperature. 'I’he fever disaixpeared on the 
following day. The second goat had transient diarrhoea. Both animals 
remained in an absolutely normal state of health and fattened considerably. 
'Their blood was sown out on culture media on two occasions, viz., 8 days 
and 1 month after the test inoculation, but no growth was obtained. The 
■second goat became pregnant four months afterwards and gave birth to 
.two perfectly heulthy kids at full term. 
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Two joimg lio-g'oats f> and 8 months old, respectively, wore immunised 
by single mtmvenom injection of 2 c.c. of vaccine ; siibseqnently iliey 
showed, only a slight fehrilc reaction. In order to tt^.sl ilieir iininiinity 
they we-ro injected four weeks afterwards into the jugular vein with 4 c.c. 
of living viriilent culture. '’Phis test injection gave rise to more distiiud 
react ions tliaii in the ease of the she-goats vaccinated by suhcni^aneous 
jiiociilatioii. The two goats had a temptnuture of 40“ (\ wiili slight 
diarrhoea, and iiuip]>etence. Nevertheless these symptoms did not pm'sist 
and their growth afterwards took place normally. Blood and mine from 
them sown out on n^edia three and six weeks afterwards did not give rise 
to a growth of If. meliiensis, 

“ Another adult slie-goat and two kids, 2 and 3 weeks old, respectively, 
were vaccinated by means of double injections. One month afterwards 
the whole of a three-day-old growth from a slope agar tube was inoculated 
intravenously into the she-goat and the same q^-^aiitity of living virus was 
iuo(iulaied intrapcritoncally into the two kids. Two months afterw'’ards. 
the two kids were fed for a week with food material mixed with 3'L meli- 
iemis. All three animals remained immune. The she-goat was killed 
after a month's interval and the two kids were killed, one after 3^ months 
and the other after 9 months, the animals having been ^ 

day before slaughter. Heart blood, spleen pulp, liver pulp, bile, kidney 
tissue, urine, and bone- marrow (femur) sowai out on culture media remained 
absolutely sterile. 

“ It is* known tbat in the case of goats experimentally inocnlated by 
subcutaneous injection M. welifensis may bo found in the internal organs 
for one year or even 16 months afterwards (Zammit). 

“ The preceding experiments thus show that the vaccinations set up 
in the goats a powerful immunity which protected them agaiiist a very 
large dose of the virus introduced subcutaneously, intravenously, intra- 
peritoneally, or by the digestive tract. 

“ By this method . . . more than 200 young or adult goats were 
vaccinated ; also the goats of the Natural History Museum, Paiis, were 
treated in the same way in 1910 and 1911. After a preliminary examina¬ 
tion of the blood and after demonstrating tbat it had no agglutinating 
power tow'axds 31. vielitensis vaccination w^as performed (1) on adult 
he» or shc-goats ; (2) on kids from 2 to 3 months old ; (3) on goats from 
the first to the third month of pregnancy; (4) on milch goats, dlie 
vaeoinatioii did not produce any noteworthy symptom. The injections, 
led, a few hours afteiwards, to a rise in temperature of D.5 to 1.0® (. ; the 
following day the temperature w^as normal, the goats maintained tlnir 
appetite ; pregnaut animals did not show any inoibid symptom and snb- 
seqtxently parturition in tlieso animals was absohitely normal. 

By the ap])lica(ioti of these*, measures for immunising goats and oilier 
animals capiihle of transmitting Malta fevtu* t hrougb their milk or milk 
derivatives or even by direct contagion one is thus bled to pi'otiad both 
these animals and indirectly man hims(‘li‘ against that gravtj diseast*..'’ 

Liston (W. Glen) & Sopabkab (M. B.). The Susceptibility of Indian' 
Milch Cattle to Tuberculosis.— Indian JL Med* Res. 1917. July. 
Vol. 6. No. 1. pp. 19*-71, With 2 tables, 22 charts, 3 plates & 
18 coloured Ml-page charts and diagrams. 

According to the opinion of a large number of observers bovine 
tuberculosis is of rare occixrrence in India although in certain localities 
it has, however, been lately shown to affect quite a considerable 
proportion of the cattle population as, for example, in the Punjab- 
[see following extract]. The comparative rarity of the disease in 
India has been attributed by many to the proportionally greater 
open-air life of Indian cattle than of European and American cattle. 
This explanation, however, does not apply to cattle housed in a 
large city like Bombay, where, according to recent reports, there are 
about 43,000 cattle housed in byres or cattle sheds. The freedom 
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from tuberculosis of these cattle might be attributed to a relatively 
greater resistance to the disease than is the case with European or 
American cattle. The experiment described in this paper was per¬ 
formed with the object of testing this assumption and hence the plan 
adopted was to inject native cattle subcutaneously with large and 
small doses of bovine tubercle bacilli and compare the effects produced 
with those obtained in the case of English cattle similarly treated. 
It is iiiifortiiiiate that the authors did not find it possible to utilise 
a number of imported European cattle for control purposes in their 
experiment, but inasmuch as the work could not he carried out under 
siicli rigorous conditions a strain of bovine virus which was used in 
the experiments of the English Royal Commission on Tuberculosis 
^was obtained from Dr. Eastwood, one of the workers under that 
Commission. Cultures of this strain Avere found to be highly Auiulent 
for rabbits. 

Fifty milligrammes of culture of the bovine organism is knoAvn to 
produce almost invariably in English cattle a generalised progressive 
tuberculosis, while 10 milligrammes often brings about a fatal result. 
Twelve buffalo and 12 cow calves from four to eight months old were 
thus inoculated subcutaneously in front of the shoulder with virulent 
•culture; in each of these two lots of animals six received 50 mgms, 
and the other six 10 mgms. A buffalo calf and a cow calf purchased 
at the same time Avere not inoculated but left to serve as controls. 
The buffalo cables aa- ere in a weakly condition at the time of inoculation 
and the control animal died on the day after the experiment began. 

In their protocols the authors record the changes occurring at the 
seat of inoculation, the condition, body Aveight, and daily temperatures 
of the animals throughout the course of the experiment. The results 
-of the post-mortem examinations after natural death or slaughter 
are also given and elaborate figures are drawn to illustrate the distri¬ 
bution of the lesions in the Indian calves as compared Avith those 
described in the case of English calves experimented on under similar 
conditions, as detailed in the Reports of the English Royal Commission 
■on Tuberculosis; 

The authors summarise their results as folloAA^s 

Wliile the experiments of the Eoyal Commission on Tuberculosis show 
that, with rare exceptions (1 out of 35), all English calves die of acute 
tii])erculosis Avhen inoculated Avith 50 mgms. of a culture of bovine tubercle 
bacillus, our experiments prove that at least 50 per cent. {6 out of 12) of 
Indian calves, Avlxethcr they be buffalo or cow cables, live for many days 
after a similar dose of culture of the bovine bacillus and Avhen killed show 
only retrogressive or iiealixig tubercular lesions. 

“The experiment confirms the general experience that Indian cattle 
are less commonly affected by tuberculosis than English cattle are, and 
supports the vieAV that the comparative infrequency of the disease among 
cattle in India is due to a natural resistance rather than to any method 
of housing or keeping cattle in India as compared with England. 

“ Nevertheless certain Indian calves seem to die as quickly from 
generalized tuberculosis, after the subcutaneous injection of even 10 mgms. 
of culture, as English calves do, so that there is a considerably greater 
individual variation in susceptibility to infection by the tubercle bacillus 
among Indian as compared with English calves. Whether this variation 
be associated with differences in the breeds of the calves used by us has not 
yet been determined. It, however, follows that the comparative rarity 
of tuberculosis in Indian cattle must in part at least be attributed to 
diminished opportunities for acquiring infection. 
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The possible existence of tiiberculosis among certain iniportiMl brcH^ls. 
of cattle and tlieir liability to contract tubercular infer*(ion is 1 hcn’cd'ore 
a source of danger to indigenous lierds. One out of thnn* dcdiiiite cases 
of tubercular disiuse in cattle in India wliieh caim*. niider our obseinatimi 
was found in an Knglisli bull wliicli had been ke])t at tin* Al]aha,ba.d 
5filiiary Dairy Darns. Att(*iilion should he paid In Ibis point when at Iensp- 
iing to develo]) a. more useful millc*yielding stock than is <ii present sivaih 
aide among Ibe indigenous hre(*ds. 

"II, remains only to <lraw albmtion to auotln*!* importanl point, tin 
ac.eount of ilie c(mstan(*.y with which a dose of oO nigms, of a cultun* of 
hibercle bacillus of bovine ty]>e causes acute, generalised tuberculosis 
wlnn injected subciitan(‘oiisly into calves, this inetbod lias been re(*.oni- 
meiidod by all great workers in Europe and America, as a means of dis¬ 
til ngiiislung between tubercle bacilli of typus boviniis and iypus luiinaiuis. 
Our experiinents prove that, when using Indian breeds of cattle at least, 
this t(*st cannot be relie.d on, for in 50 per cent, of the calces tla^ ellVcts 
produced by su<*b an inoculation do not materially dilTer from the etfeets 
produced by the injection of a similar dose of tubercle bacillus of 1y])us 
liuTnanus in English cattle. 

“ Incidentally our experiment slieds some light on the ]>ni<*t ical absence 
of tuberculous lesions caused by the bovine iype^ of laicillus in clnldren 
and adults in India. This is a subject which will be discussed in a sub¬ 
sequent xiaper.” 


Taylor (G.). Mote on the Prevalence of Bovine Tuberculosis In tlie 
Punjab .—Indian JL Med, Res. 1918. Jan. Vol. 5. No, 3, 
pp. 497-509. With 1 table. 

Hitherto tuberculosis in cattle has not attracted much attention 
in India, the general idea being that the native cattle are comparatively 
free from the disease. This idea, however, appears to be erroneous 
according to the data furnished by Taylor in this paper, which is 
based upon observations recorded subsequent to the institution of a 
proper system of meat inspection at Ferozepore Cantonment slaughter¬ 
house, Southern Punjab. 

The enquiry was carried out from August 1915 to March 1916, during 
which period 3,276 animals were aclmitted for slaughter. These 
animals had arrived almost entirely from the Central and South- 
Eastern districts of tlie Punjab, and were all of the indigenous breed. 
The method of meat inspection entailed the examination of all animals 
while still alive, and thus 57r5 of the above animals, or 17'8 per cent., 
were rejected as not likely to be fit for human consumi)tion on account 
of innutrition, disease, or old age. It ivS jnobable that a good many 
of these cast animals were suffering from chronic tuberculosis, 6i 
the remaining selected animals 95, or 3*5 per cent., presented after 
slaughter what appeared to be macroscopic tuberculous lesions. In 
60 of these cases tubercle bacilli were demonstral3lo in the lesions 
on microscopic examination. The distribution of the lesions in each 
of the affected animals is depicted in tabular form. The animals 
found to be tuberculous were all females; this would be due to the 
fact that cows and heifers form by far the largest source of meat supply. 
The lesions in the selected cattle were nearly all of a localised nature. 
In all but two cases the disease was confined to the thoracic cavity. 
The bronchial and mediastinal glands were most commonly affected 
either alone or associated with invasion of the lungs. In many cases 
the lesions Were so limited in extent that they wem only discovered 
after very careful search. In the two cases mentioned above there 
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were lesions in the mesenteric glands in addition to those in the 
thoracic cavity. In only one case was anything like a geneialised 
condition of the disease found, viz., in a cow about 9 years of age. 
This was the only case in which the udder was affected. 

During the year 1916-1917 (1st April-31st March), 4,610 animals 
were brought for slaughter. Of these 821, or 17‘8 per cent., were 
rejected as unfit for slaughter. Of the remaining animals, which 
were slaughtered, 125, or 3*3 per cent., were found infected. 

The above figures appear to indicate that tuberculosi>s is by no 
means uncommon in the Punjab. With regard to the prevalence of 
the disease in India it is a striking fact that hitherto j)racticallv all 
the cases recorded have been confined to Northern India, the Southern 
Provinces apparently being free. Further investigation on this subject 
is required. 


DISEASES DUE TO FILTERABLE VIRUSES. 

Howard (0. W.). Insect Transmission of Infectious Anaemia of 
Horses,— JL Parasit 1917. Dec. VoL 4. No. 2. pp. 70-79. 

In natural circumstances equine infectious anaemia appears from 
the result of experiments to be transmitted most likely by blood¬ 
sucking flies and thus investigators have in the course of the last, 
ten years endeavoured to ascertain the species capable of acting as 
transmitting agents. The Japanese Commission (1904), as the result 
of a series of careful experiments mth various insects, emitted the 
opinion that tabanids were probably the vectors, in view of their 
great numbers and violent attacks upon horses in affected localities, 
and also the seasonal occurrence of the disease coincides in Japan 
with the appearance of the flies. The Commission was, however, unable 
to handle the flies successfully and so no experiment was tried with 
them. K. R. & R. Seyberhelm (1914) incriminated foots. Swingle 
(1914) in Wyoming obtained negative results in his experiments mth 
tabanids but suggested the possibility that the blood voided from 
the wounds caused by these flies might spread the disease after inges¬ 
tion ; these investigations in Wyoming were continued by Scott 
who concluded that Stomoxys mlcitrans was the carrier in that district. 

The author's work commenced in the spring of 1915 at the Minnesota 
Experiment Station in co-operation with the United States Bureau 
of Animal Industry. A careful survey of the biting insects in the 
areas infected mtli swamp fever was first made. 

In order that a suspected insect might act as transmitting agent 
of swamp fever in an affected locality it was laid down that it should 
be found over a very wide area within that district, be a ready feeder 
on the horse, and able to pass rapidly from one horse to another. 
The fact also that swamp fever in Minnesota usually begins to appear 
in July and increases in severity in August, while the incubation 
period is from 10 to 30 days, '' made it appear that the early spring 
breeding forms were more likely to be the carriers.” 

Ticks could be eliminated as probable vectors inasmuch as they 
were not abundant in the affected localities. Species of simuliids 
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were present and appeared early in the season but not so early as 
the tabaiiids and were not present in all parts of the State. Mosquitoes 
were present everywhere, both inside stables as well as in pa,sturcs 
and certain species appeared early in spring. It has bc^.en shown 
that stable infection is ra,rc and also if nios([uitoes were responsible 
tor the traiisinissioii of swamp fever it would probably be more widely 
epizootic?. The same applies to the stable fly, Slomoxys eukiifam^ 
but it is not abundant in early summer and in that respect does not 
coincide with the requirements set for possible vectors. 

Several species of tabanids appeared in spring and early suminer, 
and in these seasons they appeared as early as the end of May but 
never later than the beginning of July. The early tabanids were the 
worst insect pests of horses and cattle in the northern half of the 
State where much of the land is still virgin timber or swampy in 
character. These facts concerning the flies seem to fulfil the conditions 
laid down above and it was decided to begin work with them. 

The author then briefly describes experiments in which large num¬ 
bers of tabanids were brought fi'om the infected areas to the laboratory 
ill an endeavour to induce them to feed on infected and susceptible 
horses kept separately in wired cages. It was only possible to keep 
a very few specimens alive for this purpose. A horse known to 
have been infected for four years was kept in a cage adjacent to one 
containing a susceptible horse and separated by a double partition 
of half-inch mesh wire netting. One end of the apartment was cut 
off from the rest by a partition of insect proof netting for the purpose 
of containing a control horse. Tabanids were allowed to feed alter¬ 
nately on the infected and susceptible horse for 18 days and during 
the following 80 days no rise in temperature was noted in the latter 
animal. It was then inoculated with virulent material and shown to 
have been highly susceptible. 

In the course of the follovdng year an experiment was carried out 
in somewhat the same manner with Stonioxi/s calcitmns. The feeding 
of the flies lasted 42 days and 44 days later, blood was taken from 
the susceptible horse, when it had to be d<\stroyed on account of a,ii 
accident, and inoculated into another susce])tible horse. falter 

animal commenced to react 23 days later and death occnnaal 89 (hrys 
after the injection; filtered blood from this horse reproduced the 
disease in another susceptible horse. 

“ From this experiincnt it stHuus ])robahhi tfiat swamp fev<u* of liorses 
mn be carried from one horse to another by tli<j l)iting staibk^ liy, 87-fw^ary.s* 
eahitmns* 

The results of those experiments, together with a study of the inve^s- 
tigations of other workers has not, liowcv(W, fully coruhneed us that 
insects are the usual or only carriers of the diseases” ’ 

CoENWALL (J. W.) & Mbnon (T. Kesava). On Experimental Immuniza¬ 
tion against Rabies by the Method of Phisalix.— Indian Jl. Med. 
Res. 1917. Apr. Vol. 4. No. 4. pp. 688-690. 

In 1915 Phisalix described bow rabbits treated intravenously with 
a solution of tbe cutaneous mucoid secretion of salamanders, Siredon 
meodcanus or Rana t&mporwria, followed by, or mixed with, a solution 
of tbe venom of Yijpem aspis, wbicb bad been beated to 75° 0. to 
reduce its toxicity, resisted subsequent subdural inoculation with tbe 
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fixed virus of rabies. Tills observation appeared to the authors to 
be of sufficient importance to justify them in repeating the experi¬ 
ments with the materials at hand in India, The technique indicated 
by PhiSx\lix was followed as closelv as possible, the cutaneous mucoid 
secretion of Rana limnocharis and R. ligrina being substituted for that 
of R. iemporaria, and the venom of Dahoia nisselU for that of Yipem 
aspis. A series of experiments in which rabbits were inoculated with 
the cutaneous secretions of tliese Indian frogs and a dose, just below 
the iiiiiiimiim lethal dose, of the heated venom of the fairly coiiinioii 
Indian viper and, subsequently, ivere given a test inoculation with 
fixed rabies virus gave uniformly unsuccessful results. Further, 
these results did not encourage the authors to believe that success 
might follow if other combinations were tried, i.e., the secretion of 
other frogs or the venom of other vipers. 

"^Cornwall (J. W.). A Note on the Occurrence of Negri Bodies^— 

Indian JL Med. Res. 1918. Jan. VoL 5. No. 3. pp. 478-480. 

It has been held that it would be possible to decide by microscopical 
examination of the brain of a man, who had died from hydrophobia 
after undergoing a course of anti-rabic inoculations, -whether death 
had been due to the street-virus originally introduced by the bite 
or to the fixed-virus used in the treatment; death from street-virus 
"would be denoted by the presence of large Negri bodies, from fixed- 
virus by the absence of Negri bodies, except perhaps a few minute 
dots. The point is of mere academic interest in India, for fixed-virus 
in the living state is not used in the treatment.” The author then 
summarily describes the results obtained from a considerable number 
of experiments performed on guinea-pigs, dogs, and rabbits at the 
Pasteur Institute of Southern India. From the observations thus 
made the author summarises his results as follows:— 

“ (1) Numerous and large Negri bodies invariably occur after 
(a) subdural inoculation with street-virus brain matter, (b) subcutaneous 
inoculation with street-virus salivary gland matter, when the latter has 
proved virulent; 

'' {%) scattered and minute Negri bodies may sometimes be found after 
numerous subdural passages in one and the same species ; 

(3) scattered, but fairly large Negri bodies may sometimes be found 
if the fixed virus of one species be subdurally inoculated into another 
species ; 

(4) after subcutaneous inoculations of street-virus brain matter— 
(a) large and numerous Negri bodies seldom occur, (b) small and numerous 
Negri bodies often occur, (c) often no Negri bodies at all can be foimd ; 

(5) after subcutaneous inoculations of fixed-virus brain mattery 
minute Negri bodies may sometimes be found.” 

Bast Africa. Rinderpest in East Africa. [By Gray (C. E.).] 

MSS. Reports received in Colonial Office, dated 1917, May 25 & 

July 26. 25 pp. f’eap. With 1 map. 

In these reports an account is given of the measures taken to 
prevent the extension of rinderpest in a southward direction from 
German East Africa into the Nyasaland Protectorate and Northern 
Rhodesia. The area in which operations were undertaken embraced 
the region lying just north of hhe boundary, that is between the northern 

(C467) B 
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end of Lake K}^asa and tlic southern end of Lake Tanganyika and south 
of the Livingstone range of mountains and Lake Rukwa. Before 
the arrival of the expedition for the control of the disease under 
Colonel (ira>j the Nyasaland and Northern Rhodesian aiithoriinrs set 
up a barrier jigainst the rapid spread of the disease southwards by 
reiiHwiiig aJl cat-tle from a belt 10 to 20 miles wide south of the Cerman 
boiinda-ry, A few outbreaks had been located south of the Living" 
stone range and thus it was resolved to clear the disease from the 
aflected localities by the adoption of simultaneous inoculation methods 
and also Imiumiise by the same method all cattle running in a belt 
of country about 35 miles wide lying north of the German boundary. 

Inoculation camps were thus established at various places in order 
to carry out this plan but at first the disease appeared to show a 
tendency to die out naturally, and the native cattle of the districts 
affected appeared to possess a high degree of natural immunity. 
Moreover, the ex])erieiice gained at the inoculation camps showed 
that certain complicating factors of a somewhat serious character 
had to be reckoned with when working on a large scale, which were 
not anticipated when the establishment of a belt of immune cattle 
along the southern border of this territory was originally contemplated. 
The original scheme was thus abandoned and instead of it measures 
were taken to guard the New Langenhurg district against the intro¬ 
duction of disease from the other side of the Livingstone range where 
rinderpest is always more or less enzootic. The most important 
complicating factor was the appearance of a large mortality from 
East Coast fever among the cattle collected at the concentration 
camps. The mortality from this disease did not begin until the 
animals had been inoculated udth rinderpest blood and serum, and, 
although the occurrence of ordinary redwater as a complication in 
outbreaks of rinderpest, where the vitality of the animals has become 
depressed owing to the inoculation, is well recognised, a similar pheno¬ 
menon has not yet been proved to take place in the case of East 
Coast fever. Inoculation experiments were thus carried out in order 
to elucidate this problem and these “ appeared to show that such 
complications were likely to occur, although the mortality therefrom 
might be "negligible, most of our animals showing microscopic evidence 
of the revival of East Coast fever infection by the appearance o£ 
Koch’s bodies in their blood whilst undergoing reaction to rinderpest 
inoculation. None of these died, however, although several control 
animals inoculated at the same time with rinderpest virus alone and 
unprotected with serum succumbed after showing daring tlie course 
of their illness that East Coast fever organisms had again become 
active.” 

These experiments appear to prove that the bad results obtained 
at one of the concentration camps (Old IJtengule) were chiefly due 
to the movement of cattle susceptible to East Coast Fever into an 
area where that disease was enzootic, for purposes of inoculation, 
rather than to a serious breakdown in the immunity of animals reared 
on East Coast fever veld. The records of the German authorities 
pointed to a very high mortality from East Coast fever among the 
cattle of this district. 

However, as the result of the inoculation rinderpest appeared to 
have been brought speedily under control. Investigations were then 
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carried out to ascertain tlie prevalence of rinderpest immediately 
nortli of tlie Livingstone range of mountains and towards Lake 
Rulvwa and determine whether the mountains could serve as an 
efficient barrier against the southward spread of the disease. Only 
one small outbreak was detected and this was dealt with by serum 
iiiociilatioii. Elsewhere the disease appeared to have died out. 

Unfortunately, however, in the meantime rinderpest re-appeared 
in the New Langenburg district south of the mountains and the history 
of the outbreak sliowecl that it had originated owing to the unautho¬ 
rised movement of cattle while undergoing a reaction subsequent 
to inoculation and it assumed serious dimensions owing to the conceal¬ 
ment by the natirms of the first cases that occurred. This was dealt 
with by the use of serum alone but later a number of other outbreaks 
■were detected and work had thus to be resumed by adopting the 
simultaneous method of inoculation and carefully guarding the area 
in which operations were undertaken. 

Gray then adds a few remarks upon the methods employed where 
large numbers of cattle had to be inoculated in order to effect economy 
of time and labour with least fatigue to operators working under a 
tropical sun. The short crush method adopted by Garden (G.) was 
found to answer this purpose best. 

"'In the short cmsli method a crush capable of accommodating two 
animals only is erected, width at bottom being twelve inches, the uprights 
inclining outwards at an angle which increases the width to two feet sis 
inches, at a height of three feet above the ground. The crush is provided 
with two sets of slip rails, the one set at the exit from the crush, the other 
.set five feet six inches further back, there being a stout post sunk in the 
ground in front of the exit, round which the head rope can be hitched in 
the e.veiit of an animal proving refractory. The animals are roped 
individually in the kraal connected with the crush by the owner, the rope 
is passed forward along the crush, the head drawn up to the front slip 
rails and held there by three or four boys, while the slip rails are put in 
]>ehind it, Tlie inooulators stand one on either side of the crush, and as 
the animal is secured, they inoculate it simultancoasiy, brand it, liberate 
it. and stand ready for the next. With tractable animals and natives 
who handle the ropes and bring the animals forward quickly, it has been 
found possible for four operators working at two crushes, to inoculate 
ov(n* eighteen hundred head in a day with much less ellort than would be 
required to handle a similar number by casting them and walking from 
one animal to another.” 

Over 11,000 cattle were inoculated at tke two new stations ; tke 
reactions in many cases were well-marked and althougli fatal cases 
were observed in whicli East Coast Fever infection bad apparently 
been revived by inoculation the mortabty due to inoculation was not 
more than one lialf per cent. Two or three small centres were found 
wliicb were stamped out by tbe use of serum alone. 

Unfortiinately again, however, rinderpest made its appearance 
close to the Nyasalaiid border owing to the movement of a couple of 
calves out of an infected area by a native headman. This fresh 
focus of infection lay in the centre of a district containing about 
20,000 head of cattle and situated around a route of considerable 
military importance. Mention is made at the close of the report 
that the work of inoculating all cattle in the belt of country involved 
by this fresh outbreak had just been completed and the author then 
entertained the hope that there was a fairly good chance of keeping 
the disease out of Nyasaland, especially as intercourse with that 

(0467) »2 
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conntiy had been entirely stopped along the Songwe on account of 
the presence of bubonic plague at Karongo on the other side of the 
liver. 

The work had to be carried out under difficulties owing to the dimin¬ 
ished iiiimber of personnel due to sickness and military requirements. 

Moussu (G.). La peste bovine en Afrlque ocoldentale franealse. 
[Rinderpest in French West Africa.]— Eec. Med. VM. 1918. 
March. 15. Vol. 94. No. 5. pp. 105-114. With 1 map. 

In the vast extent of territory comprising French West Africa 
the bovine population amounts to about 6,000,000 head. A¥itli 
proper organisation a very large quantity of meat would thus be 
available for importation into France. However, according to 
Moussu, the French authorities in the past have been extremely slow 
to realise the possibilities of this Colony. Largely at his own insti¬ 
gation a factory was constructed at Lyndiane in Senegal, and froiii 
this centre alone 30,000 head of large cattle were exj^orted to France 
in 1916. Lack of economic organisation appears to constitute the 
chief cause of the smallness of output of meat for exportation from 
the Colony. In addition the French authorities have neglected to 
provide an adequate veterinary service for combating outbreaks of 
contagious disease. Only nine veterinarians are available for this 
purpose for the whole tract of immense territory comprising Senegal, 
Upper Senegal and Niger, Dahomey, Guinea, Mauritania, and the 
Ivory Coast. 

No serious outbreaks of disease have occurred until recently since 
the years 1891-1893, when rinderpest caused great ravages among 
the cattle population with the result that a good many breeding centres 
have not recovered from its effects to this day. Central Africa 
constitutes a reservoir for the maintainence of rinderpest whence it 
is liable to spread to the east or north east into Egypt and Eritrea or 
towards the vrest into French Soudan, Dahomey and Senegal. The 
Sahara Desert forms an efficient barrier against its spread into the 
French possessions along the Mediterranean coast* Moussu quotes 
reports dealing with the re-aj)pearance of serious outbreaks in varioms 
centres from 1915 to 1918, and with the spread of the disease the 
mortality rate has gradually increased in certain places from 25 per 
cent, in 1915 up to 90 per cent, mote recently. Moussu pleads for 
the installation of a series of serum stations together with a veterinary 
organisation for the control of farther outbreaks. 

Boyotok (William Hutchins). Experiments on the Treatment of 
Rinderpest with Various Drugs,— Philippine Agric. Rev. 1917. 
Third Quarter. Vol. 10. No. 3. pp. 272-298. With 1 plate. 

The drugs used in these experiments were as follows (1) eosin ; 
(2) medicinal methylene blue' (Merck) ; (3) cacodylatc of soda; 
(4) atoxyl; (5) quinine sulphate; (6) camphorated oil; (7) creoJin; 
(8) permanganate of potash; (9) ergot; (10) iodine ; (II) potassium 
iodide; (12) gentian violet; (13) arecolin hydrochloride ; (14) nuclein ; 
(15) formalin; (16) chlora^ene; (17) castor oil; (18) alcohol; (19) fluid 
extract of nux vomioa; and, (20) fluid extract of gentian. 
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The work was carried out by Boynton at the Laboratory of the 
Veterinary Division^ Bureau of Agriculture, Philippine Islands, and 
extended over a period of about six and a half years. Altogether 
47 experiments were performed, which are carefully described. From 
the results obtained the author holds that no curative effect could be 
observed after the use of any of the above drugs in the doses and 
methods adopted for administration. 

Specific cures for rinderpest had been claimed by many people in 
the course of treatment of outbreaks in the field but statistics showed 
that ill many localities the recoveries of animals under normal condu 
tions were very high, averaging in many instances about 60 per cent. 
The so-called cures would also undoubtedly have been administered 
to selected cases in the scene of an outbreak, and this would account 
for the high percentage of recoveries claimed. Moreover, when these 
drugs were given a proper trial they were invariably found lacking 
in curative powers. The drugs tested in the author’s experiments 
were in nearly all cases injected into animals infected with a highly 
virulent rinderpest strain maintained at the laboratory in connection 
with the manufacture of anti-rinderpest serum. 

However, Stanton Youngbero, Chief Veterinarian, Bureau of Agri¬ 
culture, and the several veterinarians in charge of the immunization 
stations in the province have been using strychnine, nitroglycerin, and 
ecliinacoid, on animals which have a severe reaction while passing through 
the immunization. (Simultaneous method, receiving an infecting dose 
of Y.B. and a supposedly protecting dose of anti-rinderpest serum on 
the same day or within one or two days of each other.) 

These workers find that all three of the above-mentioned drugs 
prolong the life of animals by their stimulating effect and in many instances 
seem to sustain life long enough for the animal to develop sufficient anti¬ 
bodies to combat the disease and in this way make a recovery. They 
find that when using strychnine great care has to be taken in not stopping 
the use of the drug too suddenly as its action is very transient and if not 
administered at short intervals the animal is apt to suffer collapse and 
die suddenly. 

'' Although these drugs are practically useless for animals which contract 
rinderpest in the usual way and have not previously received a protecting 
dose of serum, the results would indicate that they might be used on 
animals that have severe reactions while being immunized.’’ 


Botntok (William Hutchins). Preliminary Report on the Virulence 
of Certain Body Organs in Rinderpest .—Philippine Agrio, Refo. 
1917. Fourth Quarter. Vol. 10. No, 4. pp. 410-433. 

Boynton states that from many observations made in his laboratory 
during the past seven years it had been noticed that the virus of 
rinderpest was quickly destroyed in decomposing material, either 
tissue or blood. On the other hand if virulent blood was drawn 
under aseptic conditions and placed in sterile containers the virus 
retained its activity for five or six days. If the blood is kept in a 
clotted form the virus retains its activity for a few days longer. In 
a previous work (1913) it was shown that when the large water leech 
{Hirudo boyntoni Wharton) was allowed to feed upon an animal 
suffering from rinderpest the virus might remain active for a period 
of 25 days in the body of the leech. In this case the blood was kept free 
from putrefactive organisms and also in a semi-anaerobic condition. 
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From a study of the symptoms and lesions in rinderpest the author 
iiiaiiitaiiis that the virus affects primarily the involuntary iiiiiscles and 
endothelial liniiyi^ of the capillary vascular system and the parencliy- 
niatoiis tissue ; this is prominently demonstrated in the intestinal 
tract and in the lymphatic system on histologi(*.a,l exaininatioin 
Further, from the results obtained by intravenous injections of Auirious 
drags and disinfectants it is held that the seat of multiplication of 
the virus is not in the blood stream but inside the tissue cells where 
the disinfectants cannot penetrate, the virus in the hlood stream being 
merely a surphis which is thrown off by these tissue cells. 

In this paper the author details the results of experiments performed 
with the object of determining the virulence for certain organs after 
extraction with weak phenol solutions in order to keep down the 
activity of putrefactive organisms to a minimum while the drug had 
little or no effect upon the virus of rinderpest. The technicpie adopted 
was as follows :— 

The tissues were taken from the animal as soon after <leath as possible. 
The amount of tissue desired was weighed, and ground in a meat grinder 
which had been previously sterilised in the autoclave to keep external 
contamination down to the minimum. The material thus prepared was 
placed in a sterilised flask and twice as much phenol solution (the strength 
of the solution is mentioned in the case of each experiment) was addtul. 
Both crude phenol and the pure crystal form were used in these experiments- 
with similar results, i.o., 100 grammes of liver was ground and placed in 
a sterile flask and 200 cubic centimeters of a 0-5 per cent, phenol solution 
added to it. This material was thoroughly agitated two or three limes a 
day and kept in the refrigerator which averages between 15*^ and 16° (Centi¬ 
grade. In some experiments the material was placed in a shaking machine 
and agitated continuously for 48 hours at room temperature AYhicli 
averages 26° Centigrade in the morning and 28° Centigrade in the afternoon^ 
vsome days rising to 30° Centigrade. After the 48 hours of agitation at 
room temperature the material was placed in the refrigerator for 24 hours 
and then filtered through gauze to separate out the coarse material and 
the filtrate replaced in the refrigerator until used, 

“ When the intestines were to be extracted they were first thoroughly 
washed free from fecal matter, th<m placed in a 0-5 ])er <‘.ent,. ])henoI 
solution for from Bav to ten miiiut(\s aftcu* Avhich they w(U'e phu'ed in a 
large container of boiled Awatcr which Avas cooled down to at legist 37"' 
Centigrade, The tissue was allowcal to soak in this Avat iu* for a. f(‘W minutes 
to dilute the plienol Avhieh reinaiiKal intact. By this method a grea.t(‘r 
p(‘rcentage of the hacteriai on tht‘ Hurfac<^ of ih(‘ intestinal imi<!osa wer<‘ 
<lestroye(l. Following this tixsatiuent the tissue was weighed, passes! 
through the meat grimbu, and treated in a sindlar maniuu* to tlie otluo* 
tissues.” 

The animals used in the experiments were all highly susceptible 
cattle and carabaos, and had been obtained from localities knoA^ul 
to he free from rinderpest for a considerable number of years. These 
animals were brought into the laboratory and kept under observation 
for certain lengths of time, their temperatures dining this period being 
taken tvdee a day and their general appearance noted. While under 
experimentation and until the first symptom of disease appeared the 
animals were kept in an isolation shed. Usually one or more suscep¬ 
tible animals were placed among them to control the presence of any 
accidental infection. As soon as the first symptoms of disease made 
their appearance the affected animal was immediately transferred to 
the shed where the sick animals were kept. 

The following table is draTO up to give a very brief summary of 
the experiments. 



Experiment 

Number. 
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Table, 

Material used for inoculation, i Result. 


1 Water extract of liver, spleen 

and lymph glands, 3 days old, 
100 c.c. 

2 do. do. 


3 Phenol (0*5%) extract of liver 

and lymph glands, 5 days old, 
200 c.c. 

4 Phenol (0*5%) extract of liver, 

spleen and lymph glands, 5 
days old, 200 c.c. 

5 Phenol (0-5%) extract of heart, 

5 days old, 200 c.c. 

0 Phenol (0 * 5 '%) extract of skelet al 
muscle, 5 days old, 200 c.c. 

7 Phenol (0*5^o) extract of liver, 

spkHUi and lymph glands, 15 
days old, 200 c.c. 

8 Phenol (0^-5%) extract of caeeun 

and colon, 5 days old, 100 c.c. 

0 Phenol (0*5%) extract of larynx, 
phai*ynx and base of tongue, 5 
days old, 100 c.c. 

10 Phenol (0-5%) extract of liver, 

spkien and lymx3h glands, 8 
days old, 50 c.c. 

11 Phenol (0*5 extract of liver. 

spleen and lyinx)]i glands, 15 
days old, 200 c.c., 3 animals 
inoculated. 


12 Phenol (0*5%) extract of liver, 

spleen, parotid and lymph 
glands, 16 days old, 200 c.c. 

13 Phenol (0*5%) extract of liver, 

spleen, parotid and lymph 
glands, 20 days old, 200*oc.. 

14 Phenol (0*5%) extract of liver, 

spleen and lym|)h glands, 15 
days old, 200 c.c. 


Death, 8 days. 


do. 7 do. 


do. 8 do. 


do. 8 do. 


Bled to death for virulent blood 
9 days afterwards showing 
marked symptoms. 

Showed no symptoms but later 
proved to be highly susceptible. 

Death, 9 days. 


Bled to death for virulent blood 
9 days afteiwards showing 
marked symptoms ami lesions. 

Showed no symptoms but later 
proved to be highly susceptible* 


Death, 10 days. 


One was bled to death for viru¬ 
lent blood 0 days afteiwards 
showing marked symptoms; 
the other two, death 9 days 
after inoculation. 

Death, 9 days. 


Death, 11 days. 


Developed marked symptoms but 
on the 10th day commenced to 
recover and later proved to 
have become immune. 




Experiment 

Xnmber. 
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Table— co^^. 


us(‘,d for inoculation. 


15 Miciioi (0*5%) c‘xtract of liver, 
spleen and lymph glands, 29 
days old, 200 c.o. 


10 Phenol (0*5%) extract of pan¬ 
creas, 5 days old, 100 c.c. 

17 Phenol (0*5%) exlract of liver, 

spleen, parotid and lymxdi 
glands, 55 days old, 120 c.c. 

18 Phenol (1%) extract of lymxdi 

glands, 0 days old, 100 c.c. 


10 


Phenol (1%) extract of liver, 
spleen, caecum and lymph 
glands, 17 days old, 100 c.c.; 
1-1,000% clilorazene solution 
was also added 1 day before 
used. 


20 Phenol (1%) extract of lymph 

glands 20 days old, lOOc.c. 

21 Phenol (1%) extract of liver 21 

days old, 100 c.c. 


22 


Phenol (I %) extract of spleen 21 
days old, 100 c.c. 


23 


Phenol (1%) extract of lypipli 
glands 17 days old, 100 c.c. 


24 Phenol (2^;‘o) extract of spleen 5 

days old, 50 c.c. (agitated 48 
hours). 

25 Phenol (2%) glycerine (25%) ex¬ 

tract of spleen 5 days old, 50 
c.c. (agitated 48 hoiirs). 


26 


Phenol (2%) extract of lymph 
glands 8 days old, 50 c.c. (agi¬ 
tated 48 hours). 


R(‘snil. 


Developed appreoia!)le symptoms 
but 13 days later recovery was 
complete and the animal was 
shown to have become immune. 

Showed no symptoms but later 
proved to be highly susceptible. 

Death, 13 days. 


do. 10 do. 


do. 10 do. 


do. 8 do. 


do. 12 do. 


do. 0 do. 
do. t) do. 


Dev(‘ 1 op(‘d a mild altaek, 

with anti-riiKhu’p(‘st s(‘rnm,and 
later ])rov(‘d to 1)0 immune. 

Showed no symptoms but lai.(‘,r 
proved to be susceptible, S<‘V- 
cral similar expeuiments were 
tried using liver and lymph 
glands and it was found that 
the virus was desiiroyed in ea<di 
case where glycerine was added, 

Showed no symptoms but later 
proved to ho susceptible. Nev 
gative I’esults were similarly 
obtained by treating liver tis¬ 
sue in the same way and for 
the same length of time. 
Heart and intestine extracts 
were found to lose their viru¬ 
lence in 6 days when treated 
in this manner. 
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i’roiia the results obtained in the course of these experiments 
Boynton recoiiiiiiends the use of a 0*75 per cent, phenol extract of 
organs not over 15 days old in connection with inoculations against 
rinderpest by the simultaneous method in the field. 

“ Pyoiii the results obtained in working with rinderpest it is very 
plausible that similar or even better results may be obtained with the 
virus of hog cholera along these lines. 

The tissues best adapted for this work are the liverj spleen, lymph 
glands, heart, fourth stomach, caecum, and colon,” 


Boynton (William Hutchins). Mote on the Use of Organ Extracts in 
Place of Virulent Blood in Immunization and Hyperlmmunlzatlon 
against Rinderpest .—Philippine Agric, Rev. 1917. Fourth 
Quarter. Vol. 10. No. 4. pp. 448-456. 

One of the problems in the production of antirinderpest serum is the 
reduction in the cost of producing virulent material to he used in hyperim- 
munization. A'aiious methods have been used with more or less success. 
Nicoile and Adii-Bey (1901) were the first to develop a method by which 
the virulent material could be increased. When an infected animal 
presented symptoms of diarrhoea they introduced into the peritoneal 
cavity a mixture composed of 3 volumes of normal saline solution and 1 
volume or a slightly alkaline solution of Martin peptone. They introduced 
•6 liters of this material into yearling cattle (the quantity varying according 
animal) and^after three hours the animal was bled to 
'death, the peritoneal cavity opened and the fluid aspirated. After 
aiiomiig this fluid to coagulate, the clear liquid was drained oft* and used. 
1 he fluid thus obtained gave an increase in virulent material which was 
used wit h success in hyperimnmnisation. 

. (1908) obtained equal results using normal saline solution 

which he allowed to reniain in the peritoneal cavity one to two hours 
before bleeding the animal to death and withdrawing it. The same 
^ ^ per cent, sodium-citrate solution with equal results. 
Holmes diluted the virulent blood with an equal volume of potassium- 
citrate solution and claims the diluted blood gave better results than 
undiluted dofibrinated blood. 

Martoglio (19,15) has developed the latest method in which ho claims 
to increase the virulent material about 70 per cent. His technique is as 

3 Wfien the infected bovine presents the buccal lesions, usually at the 
j fourth or fifth day of the fever, less commonly at the end of 
the third, sixth, or seventh, it is immobilised in the stocks and intubed in 
the jugular and the carotid on the same side. The jugular is put in 
eormnunicafion with a capacious glass receptacle placed on a level with the 
head of the animal and containing saline solution, sterilised and at a 
•temperature of 38"^^ to 39° C., leaving the outlet tube of rubber closed f)y 
Cfunpipssion of pinceys, . . . The carotid is put in communication 
with the receptacle wMch receives the pest blood, and the bleeding begins. 

' Vv hen the convulsions preceding the death-struggle begin, the bleeding 
'Should stop. The assistant shuts the tube for drawing the blood with 
a clamp and opens ^ the tube admitting the sodium-chloride solution ; 
immediately the serious symptom-complex changes, the muscular con¬ 
tractions begin to cease, the respiration and pulse that were accelerated 
become regular and the animal when it has received about as much solution 
.as it has lost blood, enters a period of calm. 

^ :{c 

‘‘ We usually inject enough solution to make two and a half times the 
volume of blood taken, and without ill results. . . . The operation 
oyer the animal returns toyts shed without assistance. After a lapse of 
about 5 or G hours the animal is bled from the same carotid, this time 
until it dies. 
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“ By itis metliocl Marto^lio claimvS to wasii out tlio blood vessels and 
lymphatic system and obtain a pot.ent \drus. 

Dr* Staiilon Yoiiiigberg’, Olihd Veterinarian, Bureau of Agriciilfciircv 
and Br. D. W. Shaffer, formerly in charg(‘- of the Phil, ib AVliitaker anti- 
rm(lerp(‘Ht seniiu laboratory, Manila, have been using a simple nudhod of 
slightly increasing the production of virulent blood, as folhnvs : Tlic 
injected animal is bled from 2 to 4 liters of blood, depending upon iiiS siziu 
on tlie^ second day of temperature ; the animal is then aliowcui i^o stainl 
over night, during which time the body has an opportunity to replace the 
volume of the blood lost; on the following day it is bled to death. In 
the final bleeding practically as much blood in bulk is obtained as would 
be procured in a single bleeding, which gives an increase in virulent 
material corresponding to the amount obtained at the initial bleeding:.’* 

In the manufacture of the tissue extract the organs recommended 
for use [see preceding extract] are passed through a meat grinder 
with twice their hulk of 0‘75 per cent, phenol solution, and the same 
technique as recommended in that paper is then followxvl. From one 
bull it was thus possible to obtain 11 litres of filtered extract in 
addition to 9 litres of virulent blood. 

The author then discusses the results obtained by this metliody 
and draws the following conclusions :— 

“ 1. Considering the results thus far obtained it is qtiii,e <‘videiit 
that tissue extracts from animals siiffeiing with rinderpest are just as 
potent as virulent blood wdien used in simultaneous immunization w’ork. 

2. Any of the methods advocated for increasing the ])rodiiction of 
virulent material can be utilised, after w^hich the organs can be extracted, 
thereby obtaining a much greater increase in quantity. 

3, By using Martoglio’s method and extracting the organs the output 
of virulent material is practically tripled, 

‘'4. Jf the extracts are kept af a temperature of approximately 15® 
Centigrade they can bo used with safety in 2,000 cubic centimetre dosc^s 
for hyperimmunization. 

5. (Considering our results up to dat.e the (‘xtracts should not be givim 
in massive injections if they have been exposed for a period of eighteen 
hours to the climatie conditions found in the Tropics. 

(>, Th{‘se extracts can b<‘. ])r()duced so easily that this method can be 
used in any linniunizatiou station. 

7. Considering tin* similarity of liog cholera^ to riiuh'rpest this nudho<l 
should be as appli<*ahle in that' dis(‘ase as it, is in riiid(‘rpest, tluux'by 
ixulucing the (mormf)us cost, of the virus.” 


/ YouNaBJSKG (Stanton). Observations on the Immunity to Rinderpest 
of the leliore (Indian) Cattle and of the various Nellore-Iative 
Agrio, Rev. 19J 7, Fourth (Quarter. Vol 10. 
No. 4. pp. 436-447. With 6 charts. 

During the year 1909 the Bureau of Agriculture of the Philippine 
Islands purchased a number of cattle from the district of Nellore, 
Madras Presidency, for the purpose of ascertaining whctlxer these 
animals could readily ada])t themselves to the climate, feeding, and 
needs of the country, and also to determine whether they could be 
used to improve the native breeds of cattle. It was found that the 
Nellore cattle readily adapted themselves to the conditions in the 
lower altitudes of the Philippine Islands and that when crossed with 
native and Chinese dams a very good type of animal was produced. 
A considerable number of Nellore cattle has thus been imported into 
the Islands since that date. 
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The high resistance to rinderpest of the plains ” cattle of India 
has long been recognised ; the idea became prevalent among breeders 
in the Philippine Islands that this resistance could be transmitted to 
the offspring produced by crossing vnth native and Chinese dams. 
The author, however, produces a considerable amount of evidence 
gathered from statistics relating to naturally occurring outbreaks and 
experimental cases which controverts this idea and thus he draws up* 
the following conclusions :— 

‘"I. The pure Nellore cattle are very highly resistant to the Philippine 
strains of rinderpest, the mortality being insignificant. They are not^ 
however, absolutely immune. 

“2. In the case of native cattle, the infectivity of the vims is not 
appreciably attenuated by being passed through NeUore cattle. This 
fact makes the latter very dangerous as conveyers of the disease, as they 
may react without showing clinical evidence. " 

“ 3. The half-bred ISTeilore-native cattle do not inherit the high degree 
of resistance to rinderpest possessed by the Nellore stock. In infections 
of moderate virulence they apparently have somewhat more resistance 
than the native animals, but in virulent infections this resistance does not 
afford them any protection. 

“ 4. From the inconclusive evidence at hand, the three-fourths Neliore- 
native grades appear to have a greater resistance than the native stock. 

5. The rinderpest problem of the Philippine Islands can nofc be solved 
by the importation of Nellore or other Indian cattle unless possibly by 
carrying it out to the extent of practically eliminating the native stock.” 


Noguchi (Hideyo). Further Studies on the Properties of Pure Vaceine 
Virus cultivated in vivo.—JL Experim. lied. 1918. Mar. 1. 
Vol. 27. No. 3. pp. 425-442. 

In a paper published in 1915 Noguchi showed 

“ that a sample of vaccinia virus free from bacterial impiiiity and at 
the same time of sufficient strength for practical purposes, can be propa¬ 
gated in the testes of certain animals, particularly rabbits. There were 
still several points, however, which seemed to require further investigation. 
It was not known whether or not, through continuous cultivation in vivo 
in the testicular tissues of rabbits, the biological proper!ies of the virus 
would finally undergo modifications. Since the natural habitat of the 
vims is the skin, it is not improbable that the new medium in which it 
lias been induced to grow might have a deleterious influence upon it. It 
was necessary to det(‘rmiiie the viability of such a vims under varying 
conditions, that is at different temperatures, with the addition of anti¬ 
septics, et)C. It was desirable also to compare the resistance and viability 
of the testicular strain with those of the virus propagated in the dermal 
tissue. These arc questions notunerely of purely academic interest, but 
of practical importance, inasmuch a^ the proper utilization of the new 
vaccine depends to a great extent upon the right understanding of its 
properties.” 

The nature and results of the author’s experiments are indicated 
in the following summary :— 

“1. The virulence of vaccine vims for the testicular tissues increases 
until its maximum is finally reached. The selective increase is not asso¬ 
ciated with any loss, reduction, or modification in its virulence for the 
skin. A highly potent testicular vaccine is also highly active for the skin. 

“ 2. The testicular strain of vaccine virus has no more tendency to 
localize in various organs than the ordinary skin strain. Both may 
localize in adjacent lympli nodes when introduced intravenously, sub¬ 
cutaneously, or intratesticularly in sufficiently large quantities, but other 
organs are not involved. 
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'' 3. Intravenous iiiooiilation of an excessive amount of a powerful 
vaccine virus (1 to 2 c.c, of undiluted stock emuision), irrespective of 
wlieilter it is from tlie testis or the skin, will result in a generalized ernpiioii 
over ilui entire body surface of rabbits. The eruption may be coiiihieiit 
on imicoiis menibran.es of the mouth, nostrils, genitalia, etc. liitrateS" 
tionlar or sulnaitaiieous inoculations of the same virus fail to produce 
this etlVct. 

“ 4. Subcutaneous or intravenous introduction of much smaller quan¬ 
tities of the virus <loes not cause an appreciable local or general reaction 
in the rabbit. Exit the animals w^hich have once received these injections 
become refractory to a subsequent vaccination as applied to the skin. It 
seems probable that an. active immunity has been conferred, 

'' 5. Experiments on the viability and resistance of the testicular 
strain of vaccine virus indicate that the virus is best preserved when 
emulsified with Kinger’s solution or 0*9 per cent, saline solution. Distilled 
vratcr, while apparently one of the best diluents, fails to keep the virus 
active as long as Einger’s or saline solutions. As would be expected, the 
loTrer the tomperatufe is, the longer the virus retains its viability. At' 
18° or 37° C., the deterioration of the virus proceeds rapidly. However, a 
small part of the virus survives after many wrecks’ standing at 37° C. 

‘‘ 6. Of the two most commonly employed chemical agents for the 
ripening (eliminating bacteria) process of the green vac*oine pulp, giyccuol 
and phenol, the latter is the less injurious. Flienol in concentration 
above 2 per cent, destroys the virus withiu 24 hours at any temperature, 
but it has almost no injuiious effect when used in 0*5 to 1 per cent. On 
the other hand, glycerol is a powerful vaccinioide. When used in full 
strength it destroys the virus within 24 hours, even at 4° 0. In a concen¬ 
tration of 40 per cent., that ordinarily recommended for the ripening, 
the virus retains some of its virulence for about half a year at 4° 0., wdiile 
at higher temperatures the same concentration kills the virus within I to 
2 months. The virus preserved in distilled water or Einger’s solution 
under similar temperature conditions remains more active during this 
period, From this it may be concluded that glycerol is not an indifferent 
agent, as is assumed by many, but a powerful vaccinicide when used 
ill high concentrations. The injurious effect is markedly accelerated at 
18° or 37° C. 

''7. The vaccine virus retains its virulence better in a sealed tube 
containing either hydrogen, nitrogen, or air than in an open receptacle. 
The virus deteriorates when placed in a sealed tube with oxygen or carbon 
dioxide. 

“ 8. Desiccation decreases to a considerable degree the virulence of 
the vaccine virus. In the driexl stato the viius retains its viability a.boiii 
as long as does the emulsion, but it. is not. prot.eeb^d from the deleriorat.iou 
caused by age under various conditions. 

'' 9. Iodine is a powerful disinfe^ctant for the vaceiue vinis, but its 
sodium and potassium salts liavx^ no elTect. Va.riouK bik‘ sall.s destroy 
the vaccine virus ivhen einxxloyed in Butlicient- concentration.” 


MISCELLANEOTJB. 

Velti (H.). La Ssptie^mie contagieuse du pore au Maroc. [Contagious 
Septicaemia of the Pig in Morocco.]— Bull. Soc. Path. Exot. 1918. 
Feb. Vol. 11. No. 2. pp. 117-124. 

Throughout the year 1917 very serious and markedly contagious 
outbreaks occurred in several herds of pigs in the Chaouia re^on of, 
Morocco. The first outbreaks of enteritis, which took place in the 
spring, occurred among sucking pigs and were considered to have 
been set up by cold. Later, during the summer, the principal lesions 
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affecting the young pigs were oedematous swellings around the neck 
and head, and these lesions were attributed to anthrax on account of 
the existence of that disease among bo vines. Still later, in the aiitimin„ 
older pigs from 5 to 10 months old became affected with pleuro¬ 
pneumonia. 

Briefly, the author sums up from clinical observation that there 
exists a markedly contagious disease of pigs in Morocco affecting 
preferably young or middle-aged subjects, characterised mainly by 
the lesions of a septicaemia, pulmonary hepatisation, swelling and 
haemorrhagic infiltration of the lymphatic glands, congestion and 
petechiae of the skin and mucous membranes, congestion and catanhal 
inflammation of the intestinal mucous membrane, but with no croupous 
or diphtheritic lesions. 

A bacteriological study almost invariably revealed the presence in 
the bronchial glands, pulmonary lesions and exudates of an ovoid 
bacterium considered to be a Pasteurella. An experimental study 
shovred that this ovoid bacterium was pathogenic for the pig, and that 
a disease similar in appearance to the natural disease could be re¬ 
produced by inoculation of cultures. The pigs became contaminated 
through the medium of infected faeces and the channels of infection 
were the upper respiratory and digestive tracts. No filtration experi¬ 
ments were performed and these were considered unnecessary by the 
author inasmuch as he succeeded in reproducing the disease in a sus¬ 
ceptible pig by inoculating a culture of the organism after it had been 
transmitted in series through two rabbits and artificial culture media. 

[The probability that the natural disease was caused by a filterable 
virus is by no means excluded by such experiments as the author 
describes.—E d.] 

Woods (H. S.). Mysterious Outbreak of Disease among Cattle*— 
Rhodesia Agrie, Jl. 1918. Feb. VoL 15. No. 1. pp. 29-31. 

In this article the author records an outbreak among cattle in North 
Western Rhodesia in the autumn of 1917, probably set up by poisoning. 
The mortality varied from 2 to 22 per cent, on different farms. The 
affected animals showed acute nervous symptoms which varied in 
intensity; in the more acute cases the animals were either dead in 
a few minutes or had numerous fits, in any one of which death might 
occur; the less acute cases might last up to 24 hours, when the 
animals usually recovered. Microscopic examination of smears from 
the blood and other organs gave negative results. 

Togodand. Report upon a Disease among Goats in the Lome and 
Lomeland Districts of Togoland.—MS, Report,s received from 
Colonial Office, dated 27th Dec. 1916 and 30th Nov. 1917. [By 
Oakley (Philip D.) & Podham (H. B.).] With 2 j)hotographs. 
13 pp. f cap. 

This correspondence contains information supplied by the Political 
Officer of the above districts (Popham H. B.) and the Medical Officer, 
Lome (Oakley P. D.) regarding an outbreak of disease among goats 
n the country around Tsewie. The disease was first reported in this 
locality in November 1916. The morbid changes produced are said 
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to resemble very closely those observed in nodular leprosy, hence 
the native name Myi meaning leprosy. Animals of all ages and both 
sexes are affected to a similar degree. The disease is not known to 
affect sheep or cattle. It is almost invariably fatal within from 4 
to 5 months after its onset. 

The affection is hrst manifested by the ajipearanco of small sores 
all over the body. These sores grow rapidly in size and tend to 
discharge a white sticky matter which dries u]) forming hard irrcgulai 
masses. The hair begins to fall off particularly on the hind quarters. 
After a short period the animal begins to move about slowly and 
shows inappetence; the buccal mucous membrane becomes ulcerated 
niarked sabvation being thereby produced ; a white frothy substance 
i.s also discharged from the nose and a thick white fluid from the eye.s. 
Swellings are produced around the eyes and nostrils. The legs become 
covered with hard white crusts, and the animals are also stated by 
natives to become affected uitli niaiked diarrhoea. Forty affected 
animals were examined by Oakley himself but no diarrhoea was 
observed in the cases which came under his observation. Post¬ 
mortem examination of one goat found dead of the; disease showed 
no lesions in the internal organs. Micj'oscopic examination of blood 
films gave negative results. Smears were also taken fi’ora the nodules 
and stained, without furnishing any indication as to the cause of the 
disease. No scrapings appear to have been examined as to the presence 
of mange parasites. Measures were taken, to prevent the further 
spread of the disease by destruction and burning of affected goats 
and segregation of iu-contacts. 

From the description of the disease, the Acting Pathologist, Accra, 
(Ingram A.) suggests that it might be a blastomycosis. The real 
nature of the disease, however, can only be determined by sub¬ 
mitting an infected animal or the diseased parts to a pathologist for 
examination. 
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Debut de revolution de cette Hemogregarine chez un Acaiieii.-— 
Bull. Soe. Path. Exof., 1918, Apr. VoL 11. No. 4. pp. 278- 
281. TTth 23 text-figs. 

Spehl (P.). Proedde de coloration des Spirilles par lo violet form ole 
[The Staining of Spirilla by Formol Gentian Violet.]— O.E. Soc, 
Biol, 1918. Apr. 13. VoL 81. No. 7. pp. 305-306. 

Telu. Spirochaetoses an Maroc. [Spirochaetoses in Bforocco.]— Bull Soc. 
Path. Exot., 1918. Apr. Tol. 11. No. 4. p. 261. 

METAZOAN PARASITES^ 

Arthropods (Aeari, Flies, Ticks). * 

Anales Soc. Eueae Argentina, 1917. Mar.-Apr. Vol. 51. No 2. 
pp. 124-125.—Campafla coatra la Garrapata. Merlidas Oficiales. 
[Campaigu against the Tick, Official Measures.] 
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Awati (P. R,), Studies in Plies : III—Glassification of tlie Genus Ilusea 
and Description of tlie Indian >Sx>ecies.— Indian JL 3Ied, Bes., 
1917. July. VoL 5. No. 1. pp. 160-191, Witli 10 plates 
comprising 48 figs. 

Bisfiopp (P. C,). Tlie Distribution of the Nose Ply and Otlier Species of 
Gastropliilus in the United tStates.— Fsi/che, Boston, Mass., 1917. 
Dee. VoL 24. No. 6. pp. 182-187, With 1 text-fig, 

Boniiix (G, B,). Cowfiy Tigers. An Account of the Hymen op terous 
Paiiiily Bembccidae in British Guiana. Jl, Bd. Agric, British 
Guiana, 1917. Apr, & July. VoL 10. Nos. 3-4. pp, 119-125. 

Caepano (Matteo). Su di un acaro del gonero Tyroghjplms parassita 
accidentale del cavallo. [An Acarus of the GJ-eniis Tyroglyphus 
Accidentally Parasitic on the Horse.]— Cdiniea Vet., 1918. Apr. 15, 
VoL 41. No. 7. pp. 173-177. With 3 text figs. 

Dalrtmple (W. H.). Problems of Tick Eradication. Personal Influence 
of the Inspector.— Jl, Amer. Vet. 3Ied. Assoc., 1918. May. VoL 
53, (New Series. VoL 6). No, 2. pp. 230-234. 

Dexler (G.). Observations on Certain Plies Infecting Meat and Causing 
Human Myiasis.— Agric. Gas. Canada. 1918. Jan. VoL 5. No. 1, 
p. 99. [Extracted from Ztschr. /. Fleisch.- u. Alihhhygiene, 

1916. Nov. 1 & 15, & Dec. 1.] 

Foreman (P. W.) & Graham-Smith (G. S.). Investigations on the Pre¬ 
vention of Nuisances arising from Plies and Putrefaction.—- 
Jl Hygiene, 1917, Oct. VoL 16. No. 2. pp. 109-226. With 
5 plates comprising 14 figs, 

Griffiths (J. A.). Dermatitis and Demodectio Mange of Bovines.— 
Vet. Record, 1918. May 18. VoL 30. No, 1558. pp. 463-465, 

Howard (C. W,). New Tick Records for Minnesota,— Jl Boon. Bntom.^ 

1917. Dec. VoL 10. No. 6. p. 560. 

Joan (T.). Nota sobre un Estado larvario del Gastrophilus nasalis. [A 
Note on a Larval Stage of G. n."] — Bol Minisl Agric., Buenos 
Aires, 1917. Jan.-June, VoL 21. No. 1. pp. 42-45. With 
3 figs, 

Krausse (Anton). TJeber Mittel gogen Miioken und Zecken. [A Remedy 
against Flies and Ticks (—Aethrol).] —Cent f. Baht I. Abt, Orig.^ 
1917, Dec. 28. VoL 80. No. 5. pp. 271-272. 

Lutz (Adolpho). Teroeira contribiii^ao para o conhecimento das especies 
brazileiras do genero Simuhum, 0 pifim do norio (Bimulmm 
amasonicum). [Brazilian Species of SimuJium.]— Mem. Inst 
Oswaldo Crus, 1917. VoL 9. No, 1. pp. 63-67. With 1 coloured 
plate comprising 10 figs, 

-Contribui^es ao conhecimento dos Oestrideos brazileiros. [Brazi¬ 
lian Oestridae.] —-Mem. Inst Oswaldo Crus, 1917, VoL 9. 
No. 1. pp, 94-113. With 3 coloured plates comprising 17 
fig®. 

Marchand (W.), Notes on the Early Stages of Chrysops (Diptera^ 
Tabanida©).— Hew Torh Bntom. Soc., 1917. Sept, VoL 25, 
No. 3, pp, 149-163. With' 3 plates, . 
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Mason ((!)* Ecport of tlio G-overnment Entomologist.— -Nyiisaland 
FroteeiordUy Ann. Bejd* Dept. Agrio. for Year ended 31st Ilarch^ 
1917. pp. 9-13. 

** Tsei'So investigations wore confined to the XTpper Shir© Valley, wliieli is sus¬ 
pected of being the most probable source of infeotioii of cattle trypanosomiasis; 
visits were made to it at four definitely marked seasons~in July at the time of 
bush fires, in Beocinber at the beginning of the rains, in Eobruary and March 
during the rains, and in May after the rains and before the bush fires. The 
absenoo of outbreaks duo to Olossina morsitans during the past season appear to 
indicate that the fly area has receded in this district. 

It is considered probable that G. brevipalpis has a far wider distribution at 
Miaiijo than is at present known.” — Eev. App. Entom. 1918, Eeb. Vol. 6. 
Ser, B, Part 2. pp. 30-37. 

Natvig (L, E.). Eeitrag ziir Biologic der Dassolfliegen des Kcniitiors, 
[Contiibution to the Life-History of the Bot-Flies of Keiiideer.]—- 
Tto'Mso Almeums Aarsliefter 38 & 39. 1915-1916. pp. 117-132. 
With 5 text-figs. & 1 plate. 

Parodi (S, E.). Acciou Patdgena de los Ixodideos. [Pathogenic Action 
of Ixodids.]— Anciles Soc. Dural Argeniina, 1917. Mar.-Apr. 
Vol. 51. No. 2. pp. 111-124. 

Phelps (Earle B.) & Stetensox (Albert F.). Experimental Studies with 
Mnscicides and other Fly-destroying Agencies.— V.B. Eygienic 
Laboratory, Bulletin No. 108, 1916. Dec. 30 pp. 

Eeidt (J. B.). How to Obtain Outside Cooperation in Advancing 
Tick Eradication.— Jl. Amer. Yet. Aled. Assoc., 1918. Mar. 
Vol. 52. (New Series, Vol. 5.) No. 7 pp. 850-853, 

Eitchie (A. H.). Ticks.— Jl. Jamaica Agric, Soc., 1917. July. p. 266, 

** Evidence from stock owners as to the advantages of freeing cattle from 
ticks by dipping or spraying is recorded. Losses are said to have been reduced 
from 15 per cent, to vanishing point, while the value'of the animals has increased 
by about 40 per cent, since tick-eradication work was started,” — Dev. App. 
Entom. 1918. Feb. Vol. 6. Ser B. Pt, 2, p. 38. 

ScHOPFE (W. F.). Control of Poultry Lice and Mites.— Univ. Montana 
Agric. Expt Station. Circiilar 64. 1917„ Feb. pp. 65-71. 
With 0 figs. 

ScHWETZ (J.). xV Comparative Study of the Habits of Ghssina breiF 
palpis, Newst., G. fusca. West., and G. jmUidipeH, Aiist. in the 
Belgian Congo.— Ann. Trop. Aled. efi Darasit., 1918. May 11. 
VoL 11. No. 4. pp. 365-398. With 1 map & 1 chart. 

SOHXS (J. ^ C. P.). Tekenbestlijding. [Tick Eradication.]— 

Indische Bind. r. DiergeneesJe. en Dierent., 1918, Vol. 30. No. L 
pp. 4-18. Mhth 1 plate & 1 diagram, 

Du Toit (P, j.). Ueber Zooken und deren Bekampfiing. [Ticks and tlieir 
Control.]— Zischr. f. Infektionshr. . . . d. Saiistiere, 1918. Feb. 
Vol. 19. No. 2. pp. 97-128 (continued). 

Wauley (E. j.). The Control and Treatment of Mange and Other Con¬ 
tagious Skin Diseases.— Vet Jl., 1918. May. Vol. 74. No. 5. 
pp. 161-167. 

Wabbubtox^ (Cech). Notes on Ticks. Being Descriptions of Two New 
Species of Omithodorns and of the Hitherto Unknown Female of 
Syahmma momirosnm. — Farasitology, Jan. Vol. 10. No. 

2. pp. 284-287» With 3 text-figs, 
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Helmintiis* 

Baermann (G.). Eine eiiifacho Metliode ziir Aiiffindiiiig von Aiikylos- 
tomiim —(Nematoden)—^Larveii in Erdprobeii. [A Simple Metliod 
of Discovering Aiikylostomo (Nematode) Larvae in Faeces.]—• 
Med, Geneesk, Lah, Weltevreden^ 1917. pp, 41-47. 

CiuREA (J.). Ueber eiiiige neue Distomen ans dem Barm lingerer Hanstiere 
mid deg Pelikans, fur wclclie die Fisclie als Infektionsqiielle zn 
botracliten Bind. [Some New Distome Parasites from tlie Digestive 
Tract of Domesticated Animals and tlie Pelican, Considered to 
liave been Derived from Fisbes.]— Ztschr, /. Infektionslr, . . . d. 
Tlaustiere, 1914-15. Yol. 16. No. 6. pp. 445-458, Witb. 3 
text-figs & 1 plate comprising 4 figs. 

——*. FroJiemistoinum appendioulatum, cine neue Holostomiden Art 
ans Hunde- und Katzendarm, dessen Infektionsquelle in den 
Susswasserfisclien zu sucben ist. Nebst ©iiier Bomerkimg zii der 
Arbeit Prof. Katsuradas : “ Studien fiber Trematodenlarven bei 
Sfisswassorfiscben, mit besonderer Berficksicbtignng der Elb- 
und Alsterfiscbe.” [P.n., a New Species of Trematode of tbe 
Family Holostomidae, from tbe Intestine of tbe Dog and Cat, 
in tbe Case of wbich tbe Source of Infection is Fresb Water 
Fisb. Witb Eemarks on Prof, Kds Work: Studies on tbe 

Trematode Larvae of Fresb Water Fisb, witb Special Keference 
to tbe Elbe and Alster Fisb.”]— Ztschr, /. Infektionskr, . . , d. 
Hmistiere, 1916. Feb. VoL 17. No. 5. pp. 309-328. Witb 
2 text-figs, & 2 plates comprising 3 figs. 

Commonwealth op Australia. Alvisort Council of Science anb 
Industry. Bulletin No. 2.—^Y^orm Nodules in Cattle. 31 pp. 

1917. Melbourne j Albert J, Muliett, Government Printer. 

CORT (Wniiam Walter). Homologies of tbe Excretory System of tbe 
Fork-tailed Ceroariae.—JL Parasitology^ 1917, Deo. Yol. 4, 
No. 2. pp. 49-57. Witb 2 text-figs. 

Faust (Ernest Carroll). Studies on Ilbnois Ceroariae.— Jl. Parasitology, 

1918, Mar. Yol. 4. No. 3. pp. 93-110. Witb 2 plates com¬ 
prising 33 figs, 

Galli-Yalerio (B.). Parasitologiscbo XJntorsucbungen und Beitrage zur 
parasitologiscben Tccbnik. [Parasitologicaf Investigations and 
Notes on Parasitological Tecbiiiquo.]— Gent, /. Bakt, L Abt. Orig., 

1917. Dec. 28. Yol. 80. No, 5. pp. 264-271. Witb 5 text- 
figs. 

Hiloermann & Weissenbero (Eicbard). Nematodenziicbtung auf 
Agarplatten. [Cultivation of Nematodes on Agar Plates .]—GenU 
/. Bakt, I. Abt. Orig., 1918. Feb. 28. Yol. 80. No, 7. pp. 467- 
472. 

IiiLE (J. E. W.). Sirongyloides westeri n. sp.— Gent f, Bakt I. Abt, Orig. 

1918. Jan. 31. VoL 80. No. 6. pp. 372-373. 

Lane (Clayton). Giretertakis girardi (n.g., n.sp.) and Other Suokered 
Nematodes.— Jl. Med, Ees,^ 1917, Apr. VoL 4. No. 4. 
pp. 754-765. Witb 6 plates comprising 30 figs. 

——. Aneyhstoni’a duodenale as a Parasite of Pelis tigris,—Indian JL 
Mid. Res., 1917. July. Yol. 5. No. 1. pp. 210-216. Witb 
1 plate comprising 11 figs. 

Leger (Marcel). Mierofilairc et filaire du crapaud, Bufo marinus L. 
[Microfilaria and tbe Filarla of tbe Toad.]— Ball, Eoe, Path, Exot» 
1918. Mar. YoL 11. No. 3. pp. 182-187. 
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LEtPm (E, TJ* Report on tlie Results of tiie Billiaraia Mission in Eg 3 rptj 
1915«— cJL Boy. Army Med, Corps, 1918. Mar. VoL 30. No. 3, 
pp. 235-260. WitR 2 text-figs. 

Magatii (Thomas Byrd). The Morphology and Life-History of a New 
Trematodo Parasite, Lissorchis fairporti nov. gen., et nov. spec, 
from ilie Buffalo Pish, Ictiobus.— Jl. Parasitoloyy, 1917. Dec. 
Voi. 4. No. 2, pp. 58-69. With 2 plates comprising 23 figs. 

Mouquet. EcMnocoocose des s^reiises choz le singe. Cystiques ren- 
contrees chez cerf, daim et moufloii. [Echinococcus Cysts in the 
Serous Membranes of the Monkey.]— Soe, Cent MM, Yet,, 
1918. Mar. 7. Bee, Med, Vet, 1918. Mar. 30. VoL 94. 
No. 6. pp. 166-169. 

Nicoll (William). On the Occurrence of Hydatid Cysts in Monkeys.—• 
Parasitology, 1918. Jan. Yol. 10. No. 2. pp. 288-289. 

Boliehopera macalpini n. sp., a Trematod© Parasite of Australian 
Poisonous Snakes.— Parasitology, 1918. Jan, Yol. 10. No, 2. 
pp. 290-293. 

The Trematode Parasites of North Queensland : lY. Parasites of 
Reptiles and Progs.— Parasitology, 1918. Apr. VoL 10. No. 3. 
pp. 368-374. With 1 plate comprising 4 figs. 

Eailliet (A.). Sur nn Strongylide vivant dans des kystes intestinaux 
chez les grands Peiid6s. [A Strongyle {==^Galonms perniciosus 
Linstow, 1885) Living in the Intestinal Cysts of the Large Felidae. 
— Bull, Soe. Path, Bxot, 1918. Feb. YoL 11. No. ,2, pp. 86- 
93. With 3 text-figs. 

-. Un Bimostomien pathogen©, parasite de la vdsicule biliaire d’un 

Rongeur afiicain. [A Pathogenic Bunostomeae { — Acheilosto^na 
moucheii n. sp.) Parasitic in the Gall-Bladder of an Afiican 
Rodent.]— -Bull. Soe. Path, Bxot, 1918. Feb. Yol. 11. No. 2. 
pp. 93-98. With 3 text-figs. 

Raksom (B. H.). & Hadwen (S.). Horse Strongyles in Canada,— JL 
Amer, Vet Med. Assoe., 1918. May, Yol. 53. (New Bories, 
Yol. 6). No. 2. pp. 202-214. With 10 text-figs. 

Bobson (John). Filariasis of the Withers in the Horse .—Vet Mecord, 
1918. Feb. 23. Yol. 30. No. 1540. pp. 348-351. 

Seukat (L. G.). Sur les conditions de la ponte chez les Ndmatodes. 
[Conditions of Oviposition in Nematodes.]— C.Ii. Soe, Biot, 1918. 
Mar. 23. VoL 81. No. 6. pp. 279-281. 

Southwell (T.) & Prashau (Baini). Methods of Asexual and Partheno- 
genetic Reproduction in Cestodes. —Jl Pamsiiology, 3 918, Mar. 
Yol. 4* No. 3. pp. 122-129, With 12 text-figs. 

Teavassos (Lauro); Coiitribm-^oes para o conheeimento da fauna helmin- 
tolojica brazileira. YI. Revisao dos aoantocefalos brazileiros, 
Parte^ I. Pam. Gigantorhynchidae Hamann, 1892. [Brazilian 
Helminths. YI. Revision of Brazilian Acanthocephalidae, etc.] 
— Mem, Imst Oswaldo Crm,, 1917. Yol. 9, No. 1. pp. 5-62. 
With 25 plates comprising 148 figs. 

Underhill (B. M.). Sheep Pests, Parasitic and Predacious,— Jl Amer, 
Yet Med, Assoc,, 1918. May. Yol. 53. (New Series, YoL 6.). 
No. 2. pp. 192-201. 
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Van der Laan (A.). Critiek op Tleming’s Vergelijkend onderzoek 
omtrent filaiiase Mj den menscli en bij deiT bond in Suriname* 
[Criticism of Ylemings’ “ Comparative Study of Filariasis in Man 
and the Dog in Surinam (Dutch G-uiana).’’]— Veearts. BlaiL v, 
Mederl^Indie, 1917, Yol. 29. 'No, 5. pp. 480-492, 

Weidman (Fred D.). A Contribution to the Anatomy and Embryology of 
OleidorcMs {Stielioi'chis) suhinqiielniB Rudolphi, 1814 (Fischoeder^ 
1901).— Parasitology, 1918. Jan. Vol. 10. No. 2. pp. 207— 
279, With 1 x'>late eoinx>rising 7 figs. 

Wester (J.), Ein neuer Strongyloides bei Fullen. [A New Btrongyloides 
of Foals.]— Cent. f. Bald. I. Abt. Grig., 1918. Jan. 31. Vol. 80. 
No. 6. pp. 370-373. With 2 text-figs. 

Wharton (Lawrence D.). The Intestinal Worms of Dogs in the Fliilip- 
piiie Islands.— Jl. Parasitology, 1917. Dec. Vol. 4. No. 2. 

pp. 80-82. 

[Dogs examined, 118; dogs infectedj 115; viz , with hookworms 
caninum), 114 ; Toxascaria limhata, 8 ; Gnathostoma spinigerum, 8 ; Spiroptera 
sanguinolenta, 7; Dipylidium caninum, 55 ; Dibothriocephalm sp, 7 1 no tape¬ 
worms of the family Taeniidae were found.] 

Yorke (Warrington) & Macfie (J. W. S.). Strongylidae in Horses, 
i. Gylicostomum longihursatum sp. n. ii. Oylicostomum minutum 
sp. n. iii. Gylicostomum nassatum, Looss. var, parmim. — Ann. Prop, 
Med. & Parasitology, 1918. May 11. Vol. 11. No. 4. pp. 399- 
416, With 21 text-figs. 


MYCOTIC DISEASES* 

Axjbrt (M.). Observations pratiqiues sur la lymphangite epizootique, Sa 
prophylaxie et son traitement.— Bull. Boo. Cent. M%d. VSt., 1918. 
Feb. 7. Bee. Med. YU., 1918. Jan. 30-Feb. 28. Vol. 94. Nos. 
2 & 4. pp. 100-105. 

Belin (M.). Les rdactions locales dans le traitement des lymphangites 
dpizootique et ulcereuse par la pyoth6rapie.— Bull. Boo. Oent. 
MM. VSt, 1918. Jan. 17. Bee. MM. VU., 1918. Jan. 30- 
Feb. 28, YoL 94. Nos. 2 & 4. pp. 72-79. 

Cazalbotj (L.). Morve et lymphangite dpizootiqne. [Glanders and 
Epizootic Lymphangitis.]— Boc. Oent. Med. Yet., 1918. 
Feb. 7. Bee. MM. Vet, 1918. Jan. SO-Feb. 28, Vol. 94. Nos. 
2 & 4. pp. 96-99. 

Deoreef (G.). Lymphangite dpizootique et Blastomycose outande chez 
des Eqmd6H.~Btdl. Agric. Congo Beige., 1917. Sept.-Dee. 
Vol. 8. Nos. 3-4. pp. 307-311. 

Fava (Emilio). Sulla chemioterapia e auto-vaccino-terapia e sul valore 
del novarsenobenzolo nella cura del faroino criptococcico. [Chemo¬ 
therapy, Auto-Vaccine Therapy, and Value of Novarsenobenzol 
in the Treatment of Epizootic Lymphangitis.]— Buovo Mrcolani., 
1918. Mar. 15. VoL 23. No. 5. pp. 49-62. 

Mahon (Fred. C). The Aspergilliosis of Birds, Man, and Animals. A 
Besume.—Fct. Jl., 1918. Feb, Vol. 74. No. 2. i>p. 59-65. 
With 1 text-fig. 

MRoyrKA. Der Fseudorotz (Lymphangitis epizootica). [Epizootic Lym¬ 
phangitis (apparently first two cases reported in Germany).]— 
Ztsehr. f. Yet-Kunde, 1917. No. 11. p. 453. [Extracted in 
Berlm. Tier. WocIl, 1918. Mar. 28. YoL 34. No. 13. p. 125.] 
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MuLLin (G-.). Un cas de sporotriolioBe cliez le olievai. [A case of Equine 
SporotrielioBiB.j— Ree. Med* Yet,, 1918. Apr. 15. VoL 94, 
No. 7. pp. 191-195. 

PALLIN (W. A.). Notes on Epizootic Lynii)Eangitis,—-JL, 1918. 
Apr. Vol. 74. No. 4. pp. 124-130. 


DISEASES DUE TO FILTERABLE VIRUSES^ 

Alema-Hy (Jose Mas). Profilaxis y tratamioiito de la pcrinenmotiia 
exudativa o contagiosa de los bdvidos. [Propliylaxis and Treat¬ 
ment of Bovine Contagious Pleuro-Pneumonia. 1— Ilei\ Uig* y 
Sanid* Femarias, 1917. Dec.—1918. Mar. YoL 7. Nos. 9- 
12. pp. 564-572. 

CAKLii. Ein Beitrag zur infektiosen Anamie der Pferde. [A Btiidy of 
Equine Infectious Anaemia.]— Berlin. Tier. Woch, 1918. Feb. 28. 
Vol. 34. No. 9. pp. 83-84. With 10 iext-figs. 

Di Domizio (Giovanni). Intorno alia profilassi dclia pesto boyina in 
particolare e alia lotta conro i niorbi infettivi del bestiame in 
generale in Colonia Eritrea. [Prophylaxis of Einderpest and 
Control of Infectious Diseases of Animals in Eritrea .]—Moderna 
ZeoiatrOy 1918. Jan. 31. No. 1, pp. 20-24 (to be continued). 

pRiEDEMANN & Gius. Experimentelle Untersuebungen iibor die Uebor- 
tragung der Pooken. [Experimental Eesearclies on tbe Trans¬ 
mission of Variola.]— Beui. Med. Woch, 1^11. p. 37. [Extracted 
in Berlin. Tier. Woch. 1918. Feb. 28. Vol. 34. No. 9. p. 85.] 

Journal op the Poemosa Mehicae Society. Hydrophobia from Bite 
of Camel.—Abstracted in Yet. News. 1918. Apr. 27. Vol. 15. 
No. 747. pp. 103-164. 

Kerxkaihp (H. C. H.). Tlie Besults of an Experiment to No*-6 the Effects 
of Freezing on Anti-Hog Cholera Serum.— Cornell Tet.y 1918. 
Jan. VoL 8, No. 1. pp. 7-9, 

Lopez (Cayetano L6pez y). Profilaxis y tratamiento de la difteria y la 
viruela en las aves de corral. [Prophylaxis and Treatment of 
Fowl Diphtheria and Fowl Pox in Doinestieated Poultry.]— Ilev. 
Eig. y Sanid. Pemanas, 1917. Dec.—1918. Mar. Vol. 7. Nos 
9-12/ pp. 550-563. 

M AETEE. La elavelee sur le troupeau du camp retraneh 6 de Paris. [ Sheep 
Pox in the Armed Gamp of Paris.}— Soe. Gent. Mid. ViLy 
1918, Feb. 21. Mec. MM. VSty 1918. Mar. 30. Vol. 94. 
No. 6. pp. 138-146. With 2 chai*ts. 

Motjssu (G.). La peste bovine et la preparation du stom anti-pestexix. 
[Rinderpest and Preparation of Anti-Rinderpest Serum.]— 
MM. Vity 1918. Apr, 15. Vol, 94. No. 7. pp. 195-200. 

vox OsTEETAO (R.). Uebcr Rinderpest. Ein Beitrag zum Stando und 
zuT Bekampfung der Tierseuchen in Deutsoli-Ostafrika, [Rin¬ 
derpest, Distribution and Control of Animal Diseases in German 
East Africa.]— Ztschr. f. InfeUionshr. ... d. Ilamtiefey 1916. 
Feb., June, Sept. Vol. 17. Nos. 5, 6-7. x>p. 233-245 ; 345-354. 
Vol. 18. No. L pp. 1-48. 

[The last and most imporiaiit instalment of this article was extracted in this 

Bulletin^ Vol. 5, pp. 122T27.] 
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Paul (G-ustav). Uebcr Misclimfelitionen anf d(3r KaniiKilieiilioruliaiit bei 
dor experil iientellca Pockeiiepitlieliose. [Mixed Infeotioiis on 
Rabbit Cornea after Experiiiiontal Variolar 
f, BakL I. Abt. Grig., 3 918. Jan. 31. VoL 80. No. (5. ])p. SOI- 
370. With 16 text-figs. 

Remlingeii (P.). BiOnsion dii viru>s rabiqiio dans la glycerine. [Dif¬ 
fusion of Rabies Virus in Glvcenne.]— O.B, Soe, Biol., 193 8. Jan, 
12. 81. No. 1. pp. 20-21. 

-. Passage in t'itro dii was rabique dans Ics cerveaux et dans 3es 

orgaiies. [Transmission in vitro of Rabies Vims into tlie Brain 
and otlior Organs.]—O. jK. Soe, Biol., 1918. Jan. 26, VoL 81. 
No. 2. pj). 55-57. 

——. Siir im lapin naturellenient refractaire a la rage. [A Rabbit 
Naturally Resistant to Rabies.]— O.B. Boc. Biol., 1918. Feb. 23. 
VoL 81. No. 4. pp. 162-164. 

-. Impermeabilite dii tube digestif dcs animaiix jeiines au virus 

rabique, [Impermeability of tbe Digestive Tract of Young 
Animals to Rabies Vims.]— C.B. Boc, Biol,, 1918. Mar. 23. VoL 
81. No. 6. pp. 277-278. 

SciiEBiTZ. Beobaclitungeii fiber infektiose Anamie. [Observations on 
Equine Infectious Anaemia.]— Berlin, Tier, Woch, 1918, Feb. 
28. YoL 34. No. 9. pp. 82-83. 

Stabler (Tor). Undersdkniiigar over infektios anami bos bast i Sverge. 
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Coceidiosis in cattle has been found to be a by no means iinconmioii 
condition in many parts of the world, especially in tropical and 
sub-tropical countries, since it was first studied in i892 by Zschoickb 
and Hess in Switzerland, where it was known as rathe Ruhr, Until 
quite recently, however, the disease does not appear to have been 
observed in the United States of America. Schultz (1915) 
undoubtedly recognised its existence among cattle in the north 
western states. In the prosecution of certain researches upon the 
diseases of calves in New Jersey Smith and Graybill encountered 
coceidiosis unexpectedly in association with other diseases. Beyond 
a microscopic examination of the faeces no detailed study of cases 
appears to have been made by any observers except Zublin (1906) in 
Switzerland, and thus the above two authors undertook a somewhat 
exhaustive study with the small amount of material available in the 
course of a small epizootic. Their observations therefore merit 
notice at some length. 

The first case containing coccidia was examined post-mortem in 
April 1917. Other cases followed during the spring and summer. 
A few coccidia were found in a calf as late as December, The severest, 
fatal cases occurred in summer. The infection is stated probably 
to begin soon after birth, and continue ove3’ a period of 6 to 8 weeks 
at the longest, unless death occurs in the meantime from it or some 
concurrent afiection. The characteristic blood in the faeces first 
occurred in from 3 to 6 weeks after birth and probably rvhen the 
first group of oocysts was being discharged. In several severe 
cases, however, blood did not appear in the faeces. There was 
no evidence of active multiplication of coccidia in cattle older 
than three months. The disease appeared to exert itself chiefiy 
upon the very young, the older animals having acquired a certain 
degree of resistance. The infectiousness of the disease did not appear 
to be very great. Calves were kept together in lots of six or over 
in small indoor enclosures and were allowed to run together in small 
yards. Assuming that the oocysts passed in the faeces become 
infectious within a few days in warm weather there was a striking 
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difference in susceptibility of different calves of tbe same lot. Tbe 
presence of pneumonia or interstitial nephritis did not seem to exert 
any influence upon the susceptibility of the animals. 

In Zublin’s report the disease was not mentioned to affect young 
calves. His cases occurred principally in animals at pasture and in 
one herd of ten cattle, all of which were infected, the ages ranged from 
six months to two years. According to this observer the first sign 
of the disease is the passage of blood clots, about 10-15 c.c., in normal 
faeces by clinically normal animals. One or two days later the blood 
is more abundant and defaecation more frequent. A case may now 
return to normal or may grow worse. Usually the older animals 
recover promptly. In younger animals the quantities of blood passed 
may increase up to a man’s fist in size. The tenesmus becomes 
more intense and the faeces tend to become thin and foul smelling; the 
temperature rises, the respirations increase in number, and the appetite 
is abnormal. From the 5th to the 8th day the admixture of blood in 
the faeces is replaced by mucus and masses suggesting croupous 
inflammation of the large intestine. The faeces arc uiitory and putrid. 
All other symptoms are accentuated and fever is present With the 
loss of blood and refusal of food the animal becomes very weak and 
death occurs often as early as the 7th day. The mortality in Zublin’s 
cases was 5 per cent. The symptoms in his cases point to septic 
infection as the probable cause of death. It is obvious that the jdoj*- 
tality rate in this disease will depend on the presence of septic organisms 
in the lesions and their relative degree of virulence, for the coocidia 
themselves do not cause inflammatory reactions but simply open 
the way for bacterial infection. 

Diagnosis was made by Smith and Graybill by direct examination 
of blood or mucus when present in the faeces. In cases where the 
faeces were free from blood and the coccidia could not be detected 
directly the following method, which is a simplified modification of 
Haul’s method, was adopted by the authors* 

A mass of feces is thoroughly shaken in a closed Mason jar partly 
Med with water, until well broken up. Then the jar is completely hlled 
with water and the feces are permitted to settle. The water is poured 
off and the jar again filled with water. The sedimentation, decantaiioii, 
and washing are continued until the water is nearly clear. In this w'ay 
the particles lighter than water are removed. The Bedimenie-d feces 
are next mixed in a jar with about enough water to Jill a cylinder in which 
they are to be sedimented and are poured through a tea-strainor held 
over the cylinder. By stirring the portion of the feces held hack in the 
strainer and ^ by dipping the bottom of the strainer up and down in the 
water after it nearly reaches the top of the cylinder, oocysts that have 
been held back are permitted to pass through. After the feces have 
settled to the bottom, a sample is taken with a pipette of wide caliber, 
mounted, and examined. By this method a few oocysts were brought 
to light in normal stools from calves apparently in good health.’* 

Ho characteristic macroscopic lesions were present in the large 
intestine. In the more severe cases congestions and small punotiform 
haemorrhages were the most definite alterations noticed. The 
diagnosis will in all cases depend on the microscopic examination 
of the feces, or on sections of the large intestine, or on both combined.” 

The After examination of the oocysts in the faeces it 

became evident that there were two species of coccidia infesting the 
calves 
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The species first encountered and present in large numbers was 
distingtdslied by a small oocyst usually elliptical but occasionally 
ovoid ill outline. The wall was double-contoured, uniform in tMckiiess^ 
and as a mie tbiiuier than the wall of the oocyst of the other species. 
Oocysts were encountered in which the protoplasm completely filed 
the cyst wall All stages to that in which the protoplasm was con¬ 
tracted to a circular mass removed from the cyst wall or touching 
it only at one side were observed. When the protoplasmic mass was 
well contracted it was located as a rule near the centre of the cyst 
but sometimes it came in contact mth some part of the wall. The 
cytoplasm contained highly refractile granules of varying size and 
distributed uniformly or irregularly throughout it. The nucleus was 
sometimes visible. The length of the oocyst varied from 13T to 28‘7/e 
(average 18*6/e), and the width from 12*3 to 20*5/e (average 14*8/e). The 
evolution of the oocysts was studied by observing their development 
on the surface of agar plates moistened from time to time with a little 
distilled water and kept in a moist chamber, at room temperature. 
The medium consisted of 2 per cent, agar and 0*5 per cent, sodium 
chloride in distilled water. In this small species with ellipsoidal 
oocysts four spherical sporoblasts formed ; these became elliptical in 
outline and developed into spores. These spores were elongated, 
elhptical, circular on cross section and tapered a little at one end. 
Each spore was surrounded by a thin single contoured membrane 
which was thickened into a minute cap at the small pole. There was 
no residual body (Restkorper) left behind in the formation of the 
sporoblasts and there was no residual body in the spore. 

Two sporozoites formed in each spore and these were round at the 
broad end and tapered towards the other end. In one instance the 
tapering end was seen to be pointed. In the middle of the sporozoites 
or possibly more frequently in the large end was generally found a 
rather large, more or less well-defined mass of very minute granules. 
Elsewhere the protoplasm was homogeneous in appearance. The 
nucleus was located nearer the broad end and consisted of a small 
granule surrounded by a halo. The lines separating the sporozoites 
ran diagonally across the spore. The sporozoites completely filled 
the spore. The spores did not vary much in size; the few specimens 
measured varied from 9*9 to llja in length, and 5*3 to 5*7/4 in 
width. 

The second species, characterised by large distinctly ovoid oocysts, 
was first encountered in a calf djfing in June and subsequently in most 
eases either in the faeces or in fresh scrapings of the mucous membrane 
or in sections. The wall of the oocyst was sometimes brownish in 
colour, sometimes colourless, and was thickest at the broad pole 
and very gradually diminished in thickness towards the small pole. 
The difference at the two poles was not great, yet distinctly noticeable* 
Some cysts occurred, however, in which the wall was uniform in 
thickness. There was no evidence of a micropyle. The cjrfcoplasm 
as a rule was contracted into a circular 3nass located at the middle 
or in the broader portion of the cyst, occupied two-thirds to three- 
quarters of the space within the wall, and came almost in 
contact with the sides; it was fi.lled with large highly refractile 
granules. The nucleus was not visible. The length ranged from 25*8 
to 41*8/i (average 29*9/4) and the width from 16*4 to 24*6/4 (average 
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i9‘9). In this species the mother sporoblast or oocyst produced 
four spores without leaving behind a residual body. The spores 
were similar in appearance to those described in the case of the 
preceding species with the exception that within each spore Avas 
found a large residual body. This body was elliptical or fusiform in 
shape and lay generally against the wall of the spore, but sometimes in 
a space formed between the sporozoites, in which case it occupied 
a diagonal position with respect to the spore ; it contained rather 
large round highly refractile granules of approximately equal size. 

The small ellipsoidal form was the numerically predominating type 
and in a few cases the one exclusively seen. The existence of Wo 
distinct species, as alleged by the authors, might be disputed on the 
ground that considerable variations in size and form are to be found 
in other single species of coccidia. However, pending further investi¬ 
gation they point out that forms intermediate in both shape and size 
between the two types of oocysts were not encountered. Also, the 
presence of a residual bodj^ in the large and its absence in the small 
oocyst is noteworthy. On the other hand, inasmuch as both types 
from a case might be seen in one field of the rhicroscope the burden 
of proof rests with the authors. 

Studies to determine the exact time required at certain favourable 
temperatures for the oocyst to undergo maturation were not made. 
Approximate estimates based on observation of cultures indicated 
that in midsummer this portion of the cycle in the case of the ovoid 
type covered about 5 days. Similar estimates indicated a somewhat 
longer period for the ellipsoidal type. The authors then give a brief 
outline of the development of the parasite in the mucous membrane 
of the host. A detailed account is promised latex. Howevej‘, according 
to their observations nothing was seen suggesting “ that the coccidia 
encoimtered departed in any significant Avay from the cycle as mapped 
out for such a Avell knovrn^coccidiuni as that of the rabbit.’* 

Careful study of the sections did not enable the authors to distinguish 
between the aboA^e tAvo alleged species in the scliizogonic cycle. This 
may have been due to the relative scarcity of the larger parasite in 
the material at hand. 

As regards the pathology of the disease in the caK’^es the authors 
state that the seat affected aaus the large intestine. In the suiall 
intestine scattered tubules AA-^ere found invaded by one or two pa-rasites, 
rarely by many, even when the large intestine Avas severely inAU)lveci 
The forms encomitered were more often gametes than schizonts. 
In some tubules sexual and asexual stages Avere intermingled. 

In the large intestine the infection appeared at first in circumscribed 
foci lyMch tended to groAA" larger and in some cases coalesce Aritli one 
another. Usually a certain stage, such as schizogony, prevailed 
in any one focus. Later both sexual and asexual forms were found 
together. In the same tubule one might then find fully developed 
merozoites, macroganietes, microgametocytes, and oocysts. The 
fertilised oocysts AAmre probably discharged very quickly for they 
were not abundant in the tubules. Oocysts might be "discharged 
in large numbers in the faeces while schizogony was going on. Not 
infrequently there were found scattered empty sheik of oocysts in 
the connective tissue between tubules infected mth the schizogopic 
forms; these remains of oocysts probably represented aberrant forms 
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which had failed to become discharged iato the lumea of the intestine 
in the course of an earlier infection. 

The relative immunity of the small intestine as compared with the 
large intestine is noteworthy. In rabbits and birds (sparrows, hens, 
turkeys, and pheasants) the principal seat of invasion is the small 
intestine and the large intestine and caeca only become secondarily 
involved. Other facts of interest are the self-limitation of the disease 
in a luiiiiber of cases and the apparent complete immunity of some 
calves penned with severe cases. 

With regard to the lot of calves observed by the authors brief 
details are given with regard to 8 cases affected with coccidiosis 
and terminating fatally ; six calves passed blood clots containing 
large masses of oocysts and subsequently recovered completely; 
seven other calves in the same lot remained unaffected and samples 
of faeces concentrated before examination by washing and 
sedimentation did not reveal any coccidia. 

In these cases of coccidiosis the ill effects upon the host may be 
attributed to, first, the local lesions and, secondly, to systemic 
disturbances caused by the entrance into the circulation of infective 
agents through the injured intestinal epithelium. With regard to 
the local lesions the changes set up by the early invasion of the 
epithelial cells are insignificant. The host cells retain their normal 
appearance except in point of size and inflammatory reactions are 
absent. When the parasites have become widely diffuse and occupy 
most of the cells a number of changes are evident. Under a low 
power the tubules are no longer normal in form and some appear to 
be missing; under a high power the disappearance of the tubules is 
seen to be due to the loss of the lining epithelium surrounding each 
tubule and the invasion of the lumen with cellular elements, mostly 
polynuclear leucocytes. The surface epithelium is also attacked and 
small masses of leucocytes, fibrin, and red blood corpuscles cling to 
the denuded surface in places and indicate the source of the 
haemorrhages. These masses have embedded in them many oocysts. 
The masses of blood in the faeces are thus produced by the 
conglomeration of many small haemorrhages from the capillaries 
near the surface of the intestine, and this explains why the source 
of the blood is not macroscopically evident on post-mortem 
examination. 

A further lesion found in advanced stages is a complete necrosis 
of a limited patch of mucous membrane involving up to ten or more 
tubules. In this focus the cell nuclei have either completely 
disappeared or are broken up into fragments ox pylmotic; the 
cytoplasm takes a distinctly reddish tint with eosin. 

Owing to the frequent occurrence of pneumonia associated with 
the coccidiosis in the cases studied the injuries other than local could 
not be definitely ascertained. A specific kind of organism considered 
to be a probable etiological factor was discovered in most of the cases 
of pneumonia. 

Up to the end of MIy 1918 only one case of bloody dysentery was 
subsequently observed in the above herd. This occurred in a calf 
over 11 months old; the coccidia found in the faeces were of the 
smaller, elliptical type; the symptoms readily disappeared. 
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Haughwout (Frank G.). Infections witli Coeeldium and Isospora In 
Animals in the Philippine Islands and their PossIMe Clinical Signi¬ 
ficance.— Jt Sci, 1918 . Mar. VoL 13. Sec. !1 

No. 2. pp. 79-93. With 6 toxt-figs. 

In this paper the author enters into a general discussion with regard 
to the organisms usually spoken of as coccidia. He reminds tlic 
reader that all these organisms do not necessarily belong to the genus 
Coccidium, this genus constituting only one of a large number of 
genera grouped together within the order Coccidiidea. This order is 
divided up by Leoer into four families—Asporocystidae, Disporo- 
oystidae, Tetrasporocystidae, and Polysporocystidae. 

The two genera considered particularly in this paper are the genus 
Isospora (family Disporocystidae, in which the oocyst contains two 
sporocysts), and the genus CoccUium (family Tetrasporocystidae, in 
which the oocyst contains four sporocysts). 

Eecently the Department of Medical Zoology received material 
that apparently represented six different kinds of coccidial infection, 
viz., (1) an organism found in the kidney of a guinea-pig, probably 
identical with Seidelhst’s Klossiella cobayae, a member of the family 
Polysporocystidae; (2) a coccidial infection of undetermined nature 
in the testis of the house lizard ; (3 & 4) a Goccidium and a species 
of Isospora in the intestinal tract of the house lizard; (5) Isospora 
higemina in the intestine of kittens; (6) Goccidium cuniculi in the 
rabbit, believed by many to be identical with the coccidian parasite 
that has been reported in man. 

The author deals with the question of the specificity of the various 
species of coccidia found in animals and particularly with regard 
to the possibility of their being infectious for man. Up to the present 
it appears that 34 well-authenticated cases of human coccidiosis have 
been recorded, but the specificity of the parasite found in these cases 
has not been established. 

A few preliminary notes are given with regard to the above coccidia. 
The Goccidium from the intestine of the lizard was usually f>val in 
shape, sometimes spherical; the oval oocysts measured 20p by 10p, 
while the spherical ones measured from 19/e to 20p in diameter, 
which brings them rather close in point of size to the measurements 
recorded by Weijtyon for his human Goccidium. The oocysts of 
C. cuniculi ranged from a length of 33/^ to 49/^ by 15/^ to 2B/i in 
breadth. 

Measurements of a few oocysts of the author’s cat Isospora showed a 
variation in length of from 2dp to 38/i and in breadth of from 22/^ to 
20p, all the cysts being oval. It is stated that these figures do not 
wholly coincide with the measurements of oocysts, of presumab y 
the same species, made by other workers. Stiles (1892) reports 
measurements of from 24/^ to 40^ in length and from 19/^ to 2Sp in 
breadth, while Swellengrebel gives a length of from 39/« to Up and 
a breadth of from 26p to Z7p, 

Clark (Herbert 0.). PIroplasmosis of Cattle to Panama.— Jl Infect 
Dis. 1918* Feb. VoL 22* No* 2. pp. 159-168* 

Towards the ^middle of the construction period ’ of the Panama 
Canal the Hospital at Ancon organised a dairy and stocked it with 



VoL 6. No. 3.] Diseases due to Protozoan Parasites. 


147 


animals from the United States, cMefly from the Gulf coast region. 
A niiinber of pigs and a considerable number of chickens were also 
imported and subsequently the enterprise grew to such proportions 
that it required more space and was removed to a neighbouring 
village where it is now known as the Corozal farm. A few cases of 
tuberculosis were found in the imported cattle, a condition which is 
never found in the native cattle. In addition, contagious abortion 
and other conditions common elsewhere were at times encountered 
among these animals. Hog cholera also made its appearance. 

It was noted that the calf mortality was higher than is usually to be 
expected in well cared for stock. Clinical and post-mortem examina¬ 
tion failed to explain the number of deaths among the calves and 
although piroplasmosis was suspected the presence of the disease 
could not be demonstrated. The development of the Hospital Dairy 
encouraged local cattle owners to take up dairy farming on a more 
intensive scale and they thus imported Holstein and Jersey cattle 
for cross breeding with native stock. These imported animals soon 
became sick and many of them died. Piroplasmosis was again 
suspected but no piroplasms could be demonstrated by careful examina¬ 
tion of blood films. The acute outbreaks of this disease were studied 
by Darling in January 1915 and in his report he stated that the 
clinical picture of the disease in the imported animals was that of 
** Southern cattle fever,” but examination of blood films from one 
animal after death revealed only some anaplasma-libe bodies. At 
the close of the construction period of the Canal large pastures were 
cleared along its course for the purpose of receiving imported cattle 
and pigs in order to furnish a meat supply. 

In November 1916 two calves, six and ten months old respectively, 
from the Hospital Farm were received in a moribund condition and 
examined post-mortem. The hides of both animals were tick infested 
and both were affected with intense anaemia and emaciation, bnt 
showed no sign of jaundice or haemoglobinuria. In the case of one 
animal there was no marked change in the spleen, there was parenchy¬ 
matous degeneration in the liver, kidneys, and heart muscle, but no 
petechiae on any of the serous membranes. Bfilnis stained by Hastings^ 
modification of the Eomanowsky method from various organs and 
the })lood showed a sparing number of Babesia hujenivna, chiefly in 
the bone marrow of the rib. and the crushed grey matter of the brain 
cortex. 

In the case of the other calf the spleen was on the other hand 
enlarged, and its capsule was tense and pulp soft, ooyjng, and purple. 
All the serous membranes contained areas of ecchymoses and there 
was extremely acute parenchymatous degeneration. Films from 
the various organs in this case all revealed B. higemina but those 
made from the grey matter of the brain cortex and the ganglionic 
matter at the base of the brain showed the orgaiiisms in greatest 
abundance. These preparations showed capillaries that appeared 
to be stuffed with paired pyriform bodies. Some of these films were 
sent to Theobald. Smith, who confirmed the belief that the parasites 
were JS. bigemina. 

Subsequently, four weak emaciated tick-infested calves were 
obtained from another pasture of the Supply Department and kept 
under observation for from a few days- to three weeks. They h^ 
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fever but did not show the typical curve of the acute disease. Blood 
lijiiis were examined each morning and evening and in one case ^ a 
few parasites were revealed in the peripheral blood as well as in 
preparations made from a female tick engorged with blood. No 
jaundice or “ redwater ” was noted in these calves while under obser- 
vatioii but the haemoglobin content of the blood showed on an average 
a reduction of 50 per cent. Piioplasmosis was ultimately diagnosed 
post-iiiorteiii. All very sick animals in this particular pasture were 
now located and kept out of the herd. Tick eradication, along the 
lines employed in the Gulf coast region of the United States, was then 
instituted. The ticks were reported to be of the species Margampus 
amvulut'us australis. Twenty-five more animals were in the meantime 
taken away from the herd; all were calves from six to ten months 
of age except two old native cows. Films from the brain, spleen, 
marrow and blood of the above 29 cattle thus obtained from this 
pastme gave the following results as regards the presence of 
B. higemina. 

Positive. Negative. 

Brain films . 29 0 

Marrow film, rib ., .. .. 10 19 

Spleen films ,. .. *, 8 21 

Blood films . 3 26 


' The calves so far examined were born on the Isthmus and most 
of them w^ere calves of native cows served by an imported bull. 
They had been exposed to tick infestation since birth. The constant 
presence of the parasite in these animals indicated that a latent type 
of the disease may be common among the cattle outside the Canal 
zone and in order to elucidate further this point the author undertook 
to examine brain films from an unselected series of prime beef animals 
immediately after they had been killed at the abattoir. The method of 
examination and results obtained were as follows :— 

Three or four blows with an axe, hatchet or machete just behind the 
horns will expose the brain, and as a rule the dura and the brain arc not 
badly lacerated. A piece of the gray matter of the brain cortex about the 
size of a split pea was selected, placed on a glass microscope slide near its 
middle, another slide being used to crush it so that a film extends over 
half the sHde. By increasing the pressure as one drags the material 
toward the ends of the slide it is possible to leave a film that is thick at 
the middle of the slide and thin at the end. At some place in the prepara¬ 
tion networks of blood-filled capillaries will be found. The film is quickly 
dried and then stained as soon as possible in some polychrome blood 
stain. When ready for examination use low magnification to find some 
well defined thin areas containing capillaries, and then a high magnifica¬ 
tion. The capillaries can then be traced for blood cells containing parasites. 
Many times the first field of capillaries examined in the slaughter-house 
revealed one or more parasites. The average time spent in searching 
in a paiticular case was 3 minntes, although some of the cases required 
20-30 minutes. 

The beef cattle of Panama came from all parts of the cattle region 
of the Eepublic. They were examined in lots of 20-25 just in the order 
that the authorities chose to kill them without regard to age or degree 
of tick infestation. Every animal of the 125 examined showed Bahssia 
hig&mim and in spite of a rather fair degree of infection in some offered 
no clinical sign of the disease. 

"'The supply department imports a similar class of animals from 
Colombia which are slaughtered at Cristobal. An examination of 150 of 
these showed that 00 per cent* were carriers of the same para»te^ 
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Otlier opportunities liave been taken to examine cattle of al types 
in outlying regions as well as in the basin of the Chagres river as far up 
the river as inhabitants are to be found. In all localities the disease 
was present. Native cattle suffering serious injury, long periods of star¬ 
vation, etc., develop jjiroplasmosis, at least their examination showed 
an abundance of parasites. 

“ It appears from these results that almost all the cattle of Panama 
and Colombia must be considered as carriers of the parasites of piro- 
plasmosis. Since no protective measures are employed against the disease 
and since the tick in this locality continues an almost uninterrupted 
cycle of development throughout the year, all cattle born here are exposed 
to the infection from the time of their birth on. It is w^eli knotvn that 
calves survive the disease better than the fullgrown cattle that have not 
had the disease in their early life, nevertheless, it is possible that this 
disease jjartially explains the high death rate in calves in this country. 
The animals that do survive the calf period certainly acquire an immunity 
that protects them from future attacks provided injury, starvation, or 
some intercurrent disease does not undermine the vitality. The impor¬ 
tation of non-immune cattle, when not foUow^ed by protective measures, 
is surely followed by considerable loss. Grenerally speaking, the native 
cattle (although hardy animals) do not fill out into the fat sleek animals 
commonly found outside a tick bell,” 

The author then discusses the peculaiities of piroplasmosis in 
Panama cattle. Acute cases as a rule occur in non-iinmune imported 
cattle ; many adult animals of this class are lost but a fair percentage 
•of the calves smvive. The clinical picture of the acute disease is 
like that described by Smith and Kilbobiste. Native animals suffer 
acute attacks when they are subjected to starvation, injury or an 
association of diseases. In the chronic form the animal appears 
'wasted, anaemic and dull-looking with a tick-infested hide. Jaundice 
and haemoglobinuria are not often noted and the temperature curve 
is not characteristic. Carriers of the parasite may not show a single 
-sign of the disease but usually they do not become large fat animals. 

Prom the original report of Smith and Kilborne it appears that 
these authors only examined the brain in four of their cases and in 
these they found great numbers of the parasites in the pia mater, 
choroid plexus, and the brain substance. Since these were probably 
acute cases this organ did not impress them as a suitable one for routine 
examination. In both the acute and chronic forms of the disease 
there is a marked reduction in the haemoglobin. In other parts of 
the world from one to ten per cent, of the corpuscles in the peripheral 
blood are said to be invaded. The strange feature concerning the 
disease in Panama is that in no more than eight or ten cases was the 
author able to find the parasite in the peripheral blood even in acute 
cases, and he adds that the delayed identification of the disease in 
this region may be attributed to the extreme scarcity of the parasite 
in the peripheral blood and to the fact that brain examination was 
neglected. In acute cases in imported stock the author was able to 
confirm Smith and Kilboeiste’s observations with regard to the large 
percentage of corpuscles infected in the capillaries of the internal 
organs especially of the kidneys, but, nevertheless, the brain always 
revealed them in greater abundance and when chronic cases and 
caniers are to be examined at necropsy or in the abattoirs the system 
of brain capillaries takes precedence over all others.” 

“ It is reasonable to suppose that organs with intricate capillary systems 
favour the presence of such parasites, but the capillaries in the kidney, 
heart muscle^ liver, spleen, etc, do not lend themselves readily to the 
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preparation, of films free of debris and wMcb ofEer a sufficient number 
of intact corpuscles*” 

The description of the parasites found in the brain closely corresponds 
with that given in the classical accounts. A greater variation in the 
size and morphology of the parasite was found in the films from the 
rib. Single pyriform ty^pes and comparatively large irregular round 
forms were infrequently seen. The types seen in the peripheral 
blood of a few acute cases consisted of single pyriform bodies larger 
than one of the paired forms found in the brain, So few ‘ anaplasma- 
like ’ bodies were found in the blood films and their position was so 
inconstant that it is unsafe to say that the bodies really represent 
parasites.” The average size of the typical pyriform bodies found 
in an acute case in the brain measured 3*6 by 1*8/^. 

The following animals were inoculated with the defibrinated blood 
from beef cattle known to be carriers of B. bigemina: 4 guinea-pigs, 
1 donkey, 2 pigeons, 1 monkey, 3 opossums, 2 young dogs, 1 mule, 
1 goat, and 2 non-inimune calves. The calves developed the disease 
but no results were obtained in any of the other animals. 

Moreover, additional investigations showed that native cattle in 
Panama acted as hosts in almost every case not only of B. bigemina^ 
but also of filaria, sarcosporidia, and a large trypanosome probably 
of a harmless type. Two cattle harboured a spirochaete probably 
8. tlieileri. In Panama piroplasmosis has thus hitherto been found 
in the horse, cattle, deer, and dog. 

G-rifhths (J. a.), a Note on Piroplasmosis of the Donkey,—JL Oomf. 

Path. & Themp. 1918. June. Vol. 31. Pt. 2. pp. 131-133. 

The author’s observations were made in the North Nyasa 
district of Nyasaland and in the New Langenburg and Iringa districts 
of German East Africa. Piroplasmosis in the donkey has already 
been recorded by Sohellhase in German East Africa [see this Bulletin, 
1914, Vol. 2, No. 2. p. 64] and by other observers in various parts 
of Africa. The disease appeared to affect more severely the white 
Zanzibar donlrey and crosses of this breed with the native grey donkey ; 
the latter breed appears to have a high degree of natural immunity. 
In its most common form the disease runs a chronic course and the 
number of parasites in the blood is small and varies daily. Usually 
not more than one per cent, of the corpuscles are invaded in a fairly 
heavy infection; exceptionally four per cent are attacked. In the 
chronic cases the parasites are often difficult to find. 

The parasites vary considerably in shape—amoeboid, round, ring 
and match shaped forms have been noted at difiexent periods during 
the course of an attack, in the order mentioned. Pear-shaped 
parasites were rare, occasionally parasites were seen in pairs, these 
being either leaf-shaped or match-like forms, and in several cases, 
where the parasites were joined at the extremities away from the 
nucleus a small granule of chromatin was seen at the junction. The 
nucleus, which is usually found towards the periphery in the amoeboid, 
round, and ring forms, is in these cases much simller than in the 
pear-shaped and match-like forms where it consists of a darkly-stained, 
irregularly rounded mass at one end of the parasite. No cross forma 
.were observed. Free parasites were seen in the plasma during the 
course of acute infections. The smaller round forms of ihe parasites 



¥oL 6. No. 3.] Diseases due to Protozoan Parasites. 


151 


resembled cocci in appearance and were almost invariably placed 
towards tbe periphery of the corpuscle. 

Climcally tlie affected animals show, in tbe cbronic form of the 
disease^ the symptoms of anaemia; tbe animal becomes dull and 
listless, tbe mucous membranes are pale and tbere is gradual emaciation 
■with progressive weakness. Tbere is no febrile reaction. A rise of 
temperature would indicate some secondary infection. During an 
acute attack tbe temperature may rise to 104-105*^ F. and a common 
complication in these cases is broncho-pneumonia. Where the disease 
is secondary to a cylicostome infection a fairly high mortality (25 
per cent, in two years) may be observed. 

The period of convalescence is always very prolonged in emaciated 
cases. Many animals recover but always remain in poor condition. 
Tiypanblue did not appear to exercise any beneficial effect in treatment. 
Careful attention to dieting is recommended in order to assist the 
animaFs natural powers of resistance; iron preparations and mix 
vomica are useful in chronic cases, as adjuncts to a liberal diet. 

Laveean (A.). Infections du loir par Leishmania tropica et par f agent 
de la leishmaniose naturelle du chlen. [Infections of the Dormouse 
with £. tropica and with the Causal Organism of Natural Canine 
Leishmaniasis.]— Bull, Soc, Path, Exot, 1918. June. VoL 11. 
No. 6. pp. 445-448. 

From his experiments on a number of dormice Laveran concludes 
that these animals are much more resistent than white mice to the 
virus of natural canine leishmaniasis. As in the case of white mice 
it was also to be noticed that the infections due to canine leishmaniasis 
and those due to L, tropica exhibited quite different characters. 
Canine leishmaniasis set up fatal visceral changes whereas L. tropica 
produced local lesions (in the testicular region) followed by recovery. 
Testicular lesions were noted in the case of the dormice inoculated 
with the canine vims but compared with the changes in the liver, 
spleen, and bone marrow they were very slight. 

Vblu (H,). La trypanosomiase des ehevaux du Maroc. Essais du 
traitement [Equine Trypanosomiasis in Morocco. Experiments 
on Treatment.]— Bull. Soc, Path. Bxot. 1918. June. VoL 11. 
No. 6. pp. 448-461. 

During the course of a serious outbreak of trypanosomiasis occurring 
in 1916 among the horses of a native cavalry iniit (125 affected 
out of a total of 178) Vein was afforded an opportunity of testing 
the action of several chemical products that appeared to have given 
encouraging results in the treatment of similar affections. The 
affected animals were kept under observation from July 1916 to July 
1917. Eighty-six died and the remaining 39, presumably cured, 
were for military reasons allotted to various units and hence their 
subsequent history could not be traced. During the first quarter 
of the year 1917 these latter horses owing to special care and attention 
were kept in condition at a Remount Depot, but it was found quite 
impossible to put them to work requiring severe exertion; in June 1917 
in spite of their apparent good health they were absolutely'incapable 
of keeping up with other horses on the march.' 
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In tlicse experiments the affected animals were divided into lots as 
similar in condition as possible and control animals were also selected 
in the same conditions. Moreover, in the case of some drags the 
author administrated for purposes of comparison massive doses to 
one series and niimerons fractional doses, collectively exceeding a 
single massive dose, to another series. The products utilised were 
generally not employed alone but associated with other drugs and 
had to be administered intravenously on account of the irritation 
get up by subcutaneous or intramuscular injection. 

The operation of intravenous injection requires great care owing 
to the fact that the vein may become traversed especially in the 
case of restive animals and thus a few drops of a solution of 
novarsenobenzol, for example, set up a very marked painful 
swelling in the perivascular connective tissue. Instead of using 
needles the author employed a small exploratory trocar, the caiiula 
of which could be adapted to fit an ordinary injection syringe. 
The length of the canula was 5 cm., external diameter If- min., 
internal diameter l-|mm. After having inserted the whole length of 
the trocar and canula into the jugular, perforation of the opposite 
wall of the vessel then becomes impossible when the trocar is with¬ 
drawn from the canula. Within 2| months more than 1,000 
intravenous injections were made in this way with only a single 
accident. The results of the treatment are indicated in the following 
table:— 


Series. 

Products employed. 

No. of 

horses treated 

Poisoned, 

Natural 

death. 

Total 

mortality. 

4 M 

S o 

s.s ^ 

O.g oS 

W ? 

1 

Atoxyl-Orpiment, massive 
doses 

10 

7 

1 

8 

2 

2 

Atoxyl-Thiarsoi Clin. 

5 

3 

0 

3 

2 

3 

Atoxyi-Tartar emetic, mas¬ 
sive doses 

10 

2 

0 

8 

2 

4 

Tartar emetic, massive dose, 
Arsenicals, small dose .. 

6 

1 

4 

5 

1 

4b 

Ibid. 

6 

0 

2 

2 

3 

s 

Tartar emetic-Tliiarsol Clin., 
massive doses 

5 

3 

1 

4 

1 

6 

Tartar emetic-Gralyl, small 

1 doses 

5 

0 

4 

4 

I 

7 

Tartar emetic-Orpiment .. 

5 

5 

0 

5 

0 

8 

Tartar emetic-novarseno- 1 
bcMoI 

5 

0 

3 

3 

2 

9 

Tartar emetic, small doses. 
Arsenicals, small doses .. 

5 

0 

3 

3 

2 

9b 

Ibid. 

6 

0 

1 

1 

> 5 

10 

Novarsenobenzol, massive 
doses 

5 

0 

i 2 

2 

3 

11 

; C-alyi, massive doses 

5 

0 

i 3 

3 

2 

12 

Antimony trioxide ,. 

1 ^ 

0 

1 ' 2 

2 

2 

IS 

Controls, 1st class ., 

6 

0 

1 4 

4 

'2 

14 

Controls, 2nd class .. 

0 

0 

0 

1 

0 

6 
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If one leaves out of account series 7, wliere all tte horses were 
poisoned by the administration of commercial orpimeiit^ and series 9b 
and 14 composed of horses in which the disease was not recognised 
until the months of October or November it will be seen that the 
results obtained are strictly comparable in all the series including 
the control series 13. The various methods of treatment employed 
did not seem to have any action upon the course of the disease. 
Animals in a very advanced stage of the disease and those in an 
emaciated condition were much more sensitive to toxic doses than 
those in which the body condition had become but little diminished. 
It could be generally stated that all subjects severely affected and 
depressed before treatment died from intoxication caused by doses 
of the drug that only produced slight or even no untoward effects 
upon the less affected animals. 

The following statements are given with regard to the action of 
the various drugs. 

(1) Atoxyl, thiarsol, and tartar emetic in massive doses exerted a 
somewhat pernicious influence, hastened on the onset of death in the 
case of animals in low condition, and did not cure the others. 

(2) Galyh and novarsenobenzol in large dozes did not set up such 
immediate ill effects as would lead one to suspect the same pernicious 
influence. 

(3) Arsenicals of all kinds appeared to give the best results when given 
in small repeated doses with the object of maintaining the strength of 
the animal and thus enable it to combat the causal organism. 

[One would have been able to form a better opinion as to the value 
of the above important and summarily described piece of work if the 
protocols of the experiments had been appended.—E b.] 

LxWeran (A.). Grande frequence de la k6ratlte ehez les cMens infectds 
par Trypanosoma marocanum ; nn cas de kdratite uledreuse double, 
[The Great Frequency of Keratitis in Dogs Infected with 
T. marocanum; a Case of Double Ulcerative Keratitis.]— Bull. 
Soo.Faili.Ewt 1918. May. Vol. 11. No. 5. pp. 375“-379. 

As is well known, trypanosomiases are often accompanied in certain 
animals such as dogs, rabbits, goats, and horses by eye changes, 
characterised principally by opacity of the cornea. These changes 
have been described by Mokax (1907). In the course of his study 
of T. mawmwimi Laveran was struck with the frequency and severity 
of keratitis in infected dogs. The Moroccan virus was obtained from 
two sources, viz., Casablanca and Mazagan (see this Bulletin^ Vol. 6, 
No. 1, pp. 6-7). Velu observed opacity of the cornea in ten dogs out 
of 31 inoculated with the Casablanca virus. Delanoe noted the 
same complication in one dog out of three inoculated with the Mazagan 
virus. In his experiments the dogs used by Laveran probably were 
more resistent than those used by the above authors. Three dogs 
inoculated with the Casablanca virus showed lesions of keratitis in 
all cases. The first dog, which died 39 days after inoculation, showed 
complete opacity of the left cornea; the second dog also died 39 days 
after inoculation, showing opacity of the right cornea and haziness 
of the left cornea. In the case of the third dog dead 80 days after 
inoculation the keratitis became ulcerative in character during the 
last stage of the disease and one cornea perforated. This constitutes 
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a rare form of trypanosome keratitis and a similar case lias already 
been described by Mobax. 

Out of five dogs inoculated witli Mazagan virus four died with, 
opacity of the cornea, complete in the case of three, and incomplete 
in the fourth. The dog dead with transparent corncae succumbed 
24 days after inoculation whilst in the case of the other four dogs the 
course of the infection varied from 47 to 146 days. The short 
duration of the disease in the first of these dogs explains the absence 
of corneal lesions at the time of death ; a few days before death this 
dog, however, -was afiected with double conjunctivitis which seems to 
indicate that the eyes were about to become infected when death 
supervened. The three dogs that died with both corneae entirely 
opaque succumbed in 47, 65, and 54 days, respectively. The dog 
that showed incomplete opacity of the cornea at the time of death 
succumbed 146 days after inoculation, but in this case an attempt at 
treatment produced a distinct effect upon the course of the disease 
and upon the corneal changes. 

Ituebe (Juan). 11 em^fieo on el tratamlento de la derrengadera. 

[Tartar Emetic in the Treatment of Derrengadera.] — Gar, Med. 

de Caracas. 1918. Mar. 31. Vol. 25. No. 6. pp. 62“63. 

The favourable results obtained after the use of tartar emetic by 
VAX Saceghem (1915) in the case of Congo cattle infected with 
T. cazalboid, and also by various authors in the case of human cutaneous 
and visceral leishmaniases induced the author to test the action of 
this drug on the trypanosomiasis of horses known on the plains of 
Venezuela as derrengadera. 

Some preliminary experiments were first made on guinea-pigs 
artificially infected with vims obtained from the plains ’’ horses. 
After a number of passages a strain of virus of uniform virulence 
was obtained capable of causing death in the guinea-pig 10 days 
after intraperitoneal injection. In the tests of the drug guinea- 
pigs showing innumerable trypanosomes in the peripheral blood were 
always used. It was found that a dose, administered intramuscularly 
or intravenously, of from 4 to 5 milligraiximes per kilo, body weight, 
caused the disappearance of the trypanosomes from the peripheral 
blood constantly within 16 minutes. No recrudescence of infection for 
several days after the treatment was found on examination of the 
blood; also blood withdrawn from an animal a week subsequent 
to treatment failed to set up the disease in a healthy guinea-pig* 
In some instances, however, relapses were observed on the third or 
fourth week after the first treatment, but these were found to yield 
to repeated injections of the drug. The dose of drug should be 
increased in the case of a very heavy trypanosome invasion. The 
laboratory animals were found to show a large degree of tolerance 
to the drug administered subcutaneously ox intravenously. No 
accidents occurred in the course of the experiments. Although 
the trypanosomes in the peritoneal blood may be completely destroyed 
by a single injection of the drug it is known that those found hidden 
in the deeper tissue channels away from the circulating blood may 
remain quite unaffected. Eepeated mjeetions of the drag are therefore 
neomsary in order to inhibit relapses. 
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Solutions of the drug M^ere sterilised in the cold by passing through 
a Berkfeld filter. Encouraged by the results obtained in the course 
of the above experiments on laboratory animals the author endeavoured 
to perform some tests on horses afiected with the natural disease, 
Eive horses and two mules showing typical s}unptoms of the disease 
and large numbers of parasites in the peripheral blood were injected 
regularly every five days. The drug was administered intravenously 
ill 1 to 1*50 gram doses dissolved in 100 c.c. of 0*4 per cent, common 
salt solution. No accidents occurred and all the animals recovered. 
It was found that the drug could be given even in 1: 40 solutions 
without accident and with excellent therapeutic effect. Treatment 
of derrengadera on a large scale by means of tartar emeticj is now 
being carried 

Vah den Beanden (F.). Essais de traitement de la trypanosomiase 
humalne par f^mdtique huileux. [Treatment of Human Trypano¬ 
somiasis by Means of Oily Suspensions of Tartar Emetic .]—Bulk 
SoG, Path Exot. 1918. May. VoL 11, No. 5. pp. 379-382. 

Suspensions of tartar emetic were made in olive oil, earth nut oil 
and liquid paraffin ; the last-named product gives rise to a poor sus¬ 
pension. The drug was administered intravenously in 4 per cent, 
concentrations. No pain was experienced at the seat of injection 
in the patients treated but all suffered from a violent cough lasting from 
15 to 30 minutes after the injection. This cough was less intense 
in subjects injected with the drug suspended in paraffin. As the result 
of his experience in nine cases the author concludes that oily suspensions 
of tartar emetic do not present any advantages over a watery solution 
of the same product, either from the point of view of therapeutic 

^ There appears to be a good deal of uncertainty concerning the identity 
of this disease. Translated literally from the Spanish the term derrengadera 
would be taken to refer to a condition of paresis or paraplegia affecting 
the hind quarters, aud thus would be synonymous with the better known 
South American trypanosomiasis designated as mal de coder as, caused 
by T, eqainum. Accordiug to Lavbran and Meshil [Trypanosomes et 
Trypanosomiases, 1912] a disease known as desrengadera affecting all 
classes of Eqnidae, dogs, and some wild animals on the Venezuelan plains 
was first studied by Bafael Raxgeu in 1905. This author claimed 
that the equines of Venezuela were affected with only one type of trypano¬ 
somiasis, which, however, became clinically manifested in two principal 
forms :—*(!) Progressive pernicious anaemia (pesie hoba), with oedematoim 
swellings {hermosum) ; (2) paresis or paraplegia [desrengadera). He 

ooncludod from a study of the symptomatology that the'disease was 
identical with mal de caderas, although, as Laverax and Mbsnil state, 
the presence of oedematous swellings has not been described in the case 
of that disease; moreover, Baxgel did not consider that the presence 
of a well marked centrosome was an important factor for differentiating 
the causal organism from T, eqmnum. “ Mesnil (1910) was enabled . . . 
to study a few smears of infected blood and convince himself that the 
Venezuelan trypauosome is morphologically different from T, equinnm. 
It resembles r. emmi of surra. A fairly considerable variety of forms 
is seen, especially from the point of view of size j the average dimensions 
are 18 to by 1,7ja ; but, certain elements reach up to T, equimm 

measures 22 to 24/^ long by 1.5/^ broad, “ Mesnil proposes, until fuller 
information is obtained to designate Baxgee’s trypanosome by the name 
T. vemmdeme. In addition to the resemblance with the surra organism^ 
there is strong reason for instituting a comparison with T, Mppieum^ 
discovered by Barling in 1910 in the Equidae of panama.” 



effect or in respect of tlie tolerance of subjects for large doses (pliar- 
macodynamic action). Tlie violent cough, manifested immediately 
after tbe injection, the danger of intoxication as soon as one reaches 
doses that should prove efficacious, and the evident inefficacy of such 
high doses in a certain number of cases constitute sufficient evidence 
for rejecting this method of administering the drug from current 
practice in the treatment of human trypanosomiasis. 

[Compare with the results obtained by van Sacbghem (E.) and 
Nicolas (E.) in the treatment of animal trypanosomiasis with 
tartar emetic in the Congo (see this Bulletin^ i917, Vol. 5, No. 1,. 

p. 21).] 

Teague (Oscar) & Claek (Herbert C.). A Trypanosome of Panamanian 
Cattle and a Method for Concentrating Trypanosomes in Peripheral 
Blood,— Jl. Infect Dis. 1918, Feb. Vol. 22. No. 2. pp. 154”158„ 

The authors showed that a large percentage of cattle brought to 
Panama City from various parts of the Eepublic of Panama harbour 
a large trypanosome in their blood. This trypanosome could not 
be found in smears made directly from the blood but developed in 
cultures grown at 26^^ C. In order to demonstrate its presence two c.e. 
of freshly drawn defibrinated blood were added to 10 c.c. of nutrient 
broth containing 0*85 per cent, sodium chloride. After 24 to 48 hours 
incubation the trypanosome could usually be detected in the upper 
layer of the sediment. On the third or fourth day they were generally 
present in large numbers occurring in clusters with flagella extending 
outwards and the posterior ends embedded in a central clump of 
leucocytes. The trypanosomes remain alive and actively motile 
in these cultures for 30 days or longer. After a few days, however, 
marked changes in morphology occurred, with the appearance of 
crithidial forms, some oval flagellated bodies and spermatozoon-like 
forms. In order to study the morphology of the organism as it occurs 
naturally in the blood the following method of concentration was 
adopted. 

“ The freshly drawn blood is whipped with woodeu sticks in an enanud- 
ware cup and the defibrinated blood is poured tbrougb wire gauze fo 
remove bits of fibrin. Ten c.c. of the blood are added to 10 c.c. of distilled 
water, and the two are thoroughly mixed. This was done at the slaughter 
house. Hemolysis of the red cells takes place in a few minutes. As soon 
as we reached the laboratory the blood was centrifugated, the supernatant 
fluid was poured off and the sediment was emulsified in the two or thieo 
drops of fluid remaining. Smears from this sediment showed well preserved 
tiypanosomes in almost every instance, from 1-10 or 12 or more to a 
slide having been found, A drop of the sediment examined under a 
cover-slip occasionally showed a trypanosome, which remained aoti%ndy 
motile for more than an hour after the distilled water had been added 
to the blood. There is a distinct advantage in defibrinating the blood 
before laking the red cells, as a smaller amount of distilled water is requiredj^ 
and the sediment after oentrifugationL seems to be smaller in amount.” 

The trypanosome was subsequently found in large numbers in the 
blood of a calf that had been inoculated seven days previously with 
a large dose of cattle blood. The ti^panosome agreed in point of 
size and morphology with the descriptions given of T. tJmkri Oil. an 
average the organisms w^e about 45/4 l<^og (exclusive of flagellum) by 
3*6/1 wide, with a flagellum about 14/e. The posterior end was long, 
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drawn ont^ and pointed. Tlie undulating nieni'braiie was well developed, 
the blepharoplast w'as round and generally situated one quarter 
the length of the body of the trypanosome from the posterior end* 
The nucleus stained well and ^vas centrally placed. The organisms 
found in a calf showing large numbers in its peripheral blooci as the 
result of artificial infection w^ere smaller in size than those seen in 
the case of cattle su Bering from a chronic infection. The aiithoi's 
failed to infect a guinea-pig, a monkey, a pigeon, and a chicken with 
young cultures of the trypanosome, and, moreover, blood of cattle 
containing the trypanosome also failed to infect four guinea-pigs, 
one chicken, two pigs, one monkey, three opossums, one goat, and one 
mule, thus showing that failure to infect with young cultures wus 
not due to loss of virulence. On the other hand a calf about four 
months old developed large numbers of the organisms in its blood 
12 days after inoculation with the blood of cattle known to harbour the 
trypanosome; a little over three wrecks later blood smears, however, 
gave negative results. 

Filaria were also readily demonstrated in the blood of Panama 
cattle by the above-described concentration method although they 
could very rarely be found in ordinary blood films. 

Lanfranchi (A-). Su di un nuovo genere di parassit! del sangue. 
[A New Genus of Blood Parasite.]— ffigime. 1917. 
Nov. 30. VoL 27. No. 11. pp. 697-699. With 4 text-figs. 

In 1908 the author described a sjrecific disease of pigeons produced 
by a haematozoon which he placed in the family of Mastigophora. 
On further examination of his preparations and drawdngs he considers 
that this parasite presented considerable morpliologicai resemblances 
to the organism recently described by Mabtoglio as occuiTing in 
the blood of a fowl in Eritrea, and placed by that author in a new 
genus— HaemoPrichomonas [see this Bulletin, VoL 6, No. 1, pp. 8-9]. 
The method of nmltiplicai-ion, however, apparently differed somewhat 
from that described by Martoglio in the case of his parasite, which 
was said to multiply hy longitudinal fission. In the parasite found 
in the pigeon multiplication appeared to take place by a process of 
schizogony. The nucleus divided into a number of small masses 
which migrated towards the periphery of the protoplasm of the 
mother ceil; the protoplasm then became compacted around each 
small nuclear mass so as to produce a rosette-shaped appearance 
^ just before final division. The parasites studied by SLirtoglio 
showed no evident pathogenicity. LanfranchLs organism, however, 
was highly virulent for the fowl and also for rabbits and guinea-pigs. 
The author believes that Martoglio was justified in creating a new 
genus for Trichomonas inhabiting the blood and thus the organism 
found to infest the pigeon is named Haemofrichomonas columbm, 

Leishman (William B.). A Note on the Graimle-CIumps ” found In 
Ornithodorm moubata and their Relation to the Spiroehaetes of 
African Relapsing Fever (Tick Fever).— Ann, Inst Pasteur, 1918. 
Feb. VoL No. 2. pp. 49 - 59 . With 2 figs. 

In 1908 the author obtained a number of Omithodorus moubaM 
from Nyasaland and Uganda with a view to simdying the course of 

(0401) B 



158 


Diseases dm to Metazoan Parasites. [Sept, 30^ 1918, 


events in tick fever in experimental animals. After several failures 
lie eventually secured a. batch, of ticks which proved to be infective 
and by their bites produced in a monkey a typical attack of relapsing 
fever associated with the occmuence of large numbers of Spiroehaeta 
fluUoni in the blood. This strain of spirochaetes has since been main¬ 
tained in mice b}" means of inoculation or by the bites of infected 
ticks. Ill previously published papers (1909-1910) the author thus 
dealt with the fate of spirochaetes ingested by the ticks, the nature 
of the hereditary transmission of the infection in the tick, and the 
mechanism of infection by the bite of the tick. 

The present note records recent observations tending to lend still 
further support to the author’s contention that some at least of the 
granule clumps almost constantly found in various tissues of the tick 
and in the eggs of the ripe female are derived from spirochaetes and 
are able siibseqiientiy to regain their original spirochaete appearance. 
These clumps woukl therefore represent a stage in the development 
of the spirochaete in the tick. It was found that spirochaetes after 
ingestion by the tick retained their motility for several days, the period 
depending chiefly on the temperature at which the ticks bad been 
kept. Subsequent!}" they lose their motility and tend to agglomerate 
into masses which, when stained, are seen to consist of spirochaetes 
the chromatin in which has broken up into a number of deeply 
staining segments or granules. Others, however, behave differently 
and develop a lateral or terminal body which then apparently separates 
and corresponds to an isolated granule clump. Still later thei*e 
occurs a period of a few days during which either no spirochaetes 
at all can be detected or only rare ones that are seldom motile. Next, 
and especially in the case of ticks that have been kept at comparatively 
high temperatm’es, there appears a sudden re-infection of the tissues 
with numerous and vigorously motile spirochaetes, often very diflereiit 
in size and general appearance from those that were originally ingested 
by the tick. These so-called young forms are very much shorter than 
the others, the smallest being from 3 to 4//, in length and showing 
only two or thi*ee curves. 

In the course of several experiments it was found that this second 
group of spirochaetes disappeared more or less completely and six 
or seven days later a repetition of the above events occurred; in other 
words, regular relapses appear to take place in the body of the tick 
as regards the appearance and disappearance of spirochaetes, just 
as in the case of the warm blooded host. 


DISEASES DUE TO METAZOAN PAEASITES. 

ScHWETz (J.). A Comparative Study of the Habits of Glossim 
brevipalpis, lewst., G. fusm. West., and Q, pallidipes, Aust in the 
Belgian Congo,—Am. Trap, Med. <& Parasit 1918. May IL 
Voh 11, No. 4. pp. 365-398. With 1 map & 1 chart. 

Comparatively little is known about the habits of Ghsdna fmm 
and G. palMipes although those of brevipalpis have been more 
fully investigated; the lack of knowledge may be explained fey the 
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comparative rarity of tlie former species. However, according to 
tlie antlior, wliere G. fusca occurs it is frequently not at all uncomnioii 
but still it does not swarm in sucL. large numbers as G. brevipalpis. 
G. pallidipes also may be found in large numbers, sometimes almost 
as gi’eat as tliose of G. morsitans when one has obtained knowledge 
regarding the habits of the species. It has been stated that G. hrevi- 
falpis is much restricted in its distribution but the author’s observa¬ 
tions suggest that it is in reality to be found over large tracts of 
country. The observations recorded in this paper were made for 
the most part in the Agricultural Station of Katonipe where there 
are coffee plantations. This station (in the Province of Katanga, 
Tangaiiika-Moere District) is situated almost midway between the 
liver Liialaba and the river Loinami, slightly south of the 6th S. 
parallel and about 26^ 50, E. long. Three months (February to April 
1916) were devoted to the work and the observations made 
were controlled and completed by expeditions taken to the 
same district:—(1) from Katompe district to Kabalo and return; 
(2) Katompe to Kongola ; and (3) Kongola to Kabinda. All the 
observations were made during the rainy season, circumstances 
preventing observation during the dry season. In premoiis articles 
on Q. morsitans and G. palpalia the author has insisted upon the 
importance of the various types of vegetation in determining the 
distribution of tsetse flies in general and one or another species in 
particular. The main types of tropical African vegetation may 
be grouped in three classes :—(1) forest; (2) woods or park land; 
and (3) savannah, and the last-named class may be sub-divided 
into grassy savannah and wooded savannah. These types are not 
sharply separated from one another and areas exist in which the 
vegetation is intermediate or transitional in type, so that qualification 
of the above terms is sometimes necessary in describing a particular 
spot. It has previously been pointed out by the author that although 
all tsetse require shade and are therefore never found in the stretches of 
grassy savannah different species require different kinds of vegetation* 
Thus G. morsitans only occurs in park land while G, palpalis is only 
found near water bordered with forest. The investigations recorded 
in this paper were undertaken, however, in order to discover, inter 
alia, the types of vegetation necessary for G. brempalpiSy Q. fusca and 
{?. pallidipes ; whether these flies are capable of adapting themselves 
to any kind of arborescent vegetation^—be it forest park or wooded 
savannah, or whether ail or any of them require one of these three 
types. A further object also was to determine the importance of 
water as a factor influencing their distribution. 

The distribution of the flies and the vegetation of the various 
regions are traced on the map and chart given. 

The following summary and conclusions to his investigations are 
given by the author. 

(1) “The five important tsetse-fiies— O. brevipalpiSy G, fmea, G. palU» 
dipeSy G. morsitans and G. palpalis —select tree trunks, the larger branches 
of trees and lianes for resting purposes. 

(2) “ In regions where they exist, G. hrevipalpis and G. pallidipes are 
not restricted to limited areas or belts, but, like G. morsitcmSf are found 
uninterruptedly—except in large clearings— over vast stretches of country. 

(3) “The habits of G. palUdipes axe interaxediate between tliose of 
G. hrevipalpis and G, mors^kms. Like G. hrempc^iSy G. paMd^es hovers 
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over tile ground wlieii active and is usually so only at certain fixed tiineSy 
esx^ccially between 3 p,m. and 5 p.m. (4 to 6 p.m. witb G. brevipal 2 >‘^s)^ 
tbe maxiixiuin activity being readied about 4 p.m. The habits of G. 'palU- 
dipeSy however, are less well defined than those of G. hrevipalplsy and it 
not only appears and bites more often than the latter, but is not uncoin- 
inonly seen on the wing in very small numbers throughout the whole 
afternoon and occasionally in the forenoon. Of the G. palUdipes captured 
when only about 15 per cent, were females. 

( 4 ) In those regions where G. hrevipalpis occurs it accommodates 
itself to all types of arborescent vegetation—^forest, park land and wooded 
savannah, but G. palUdipes, like G. moi'sitans, does not inhabit the forest. 

(5) “ (x. fusm occurs only in one kind of arborescent vegetation— 
forest. As the region where these observations were made (northern 
Katanga, notably the districts between the Eiver Lualaba and the upper 
Lomami Bivor) consists of park land and savannah, the forest only being 
represented, usually along rivers and streams, by belts of varying width, 
it is evident that in this region G. fmea only occurs in limited and somewhat 
restricted areas. Further, these areas are still more restricted owing to 
the fact that this species only inhabits moderately dense forest 

of a certain width (200 to 300 metres). But contrary to what has been 
thought so far, where G. fusca does occur it is not at all unconlmon, and 
sometimes it is quite abundant. However, it has peculiar habits—it 
does not fiy during the day like G. morsiicms and G. palpalis, it does not 
hover over the ground at definite times like G, hrevipalpis and G. paMidipes, 
but always remains motionless on tree trunks and lianes. Occasional 
specimens, usually one or two, are sometimes attracted by men and animals 
passing by. These may make their appearance at any time of the day, 
but prefer the cooler hours, e.g.. early in the morning or more often late 
in the evening. But G, fmea also has a definite period of activity, viz., 
from 7 to 8 p.m., or one to two hours after sunset, and if a haunt of tin* 
fly be passed during this time numerous attacks are sure to be made. 

(6) “ Females of G. fusea, unlike those of G. hrevipalpis and G, patlidipes, 
are commonly found, and form nearly 50 per cent, of the speoimens 
captured—^whether the flies be taken on the wing or resting on trees, etc. 

(7) “ Since forest belts usually occur near water, it is in the neighbour¬ 
hood of the latter that G. fusca is generally found, but G. fusm also oceurs 
in forest belts where there is no water in the immediate vicinity, and may 
even lie found in forest a few kilometres distant from the nearest water 
In this respect, therefore, G. fusca is unlike (?. palpal is ^ but resembles 
'G. pallidipes^ G. hrevipalpis and G. morsitans, 

(8) “ The haunts of G, hrevipalpis, G, pallidipes and G. ftism arc* situat<‘<l 
almost exclusively along the roads and paths.” 

The following figures illustrate the proportions of the sexes of the 
various tsetse hies :—■ 

(1) "‘Of 165 specimens of G. fusca captured at Ivatiompe in February 
(a few of which were taken on the wing), 88 were males and 77 females. 

(2) Of 255 specimens of G, fusca captured at Katompe in Alarcli, 
143 were males and 112 females. 

(3) Several species of tsetses captured one morning on tree trunks 
between Masembi and Musinga Lenge were divided as follows i— 

{a) 27 G. hrevipalpis, 21 males, O females. 

(5) 4 pallidipes^ 3 „ 1 „ 

{€) 7 G/fmea, 4 „ 3 „ 

(4) ‘‘ Of 344 G, pallidipes captured at Katompe from February to 
March, 281 were males and 63 females. 

(5) ‘‘ Of 237 <T. pallidipes captured on the Katompe-Kabalo route in 
February, 193 were males and 44 females. 

(6) “Of 509 G. morsitans captured on the same route during the same 
journey, 304 were males and 205 females. 

(7) “Of some 5,000 G, hrevipalpis captured at Katompe and .elsewhercj, 

bnly 50 were females, and of these about 75 per cent, were captured on 
tree trunks.’* r ' * 
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Dunk {L, H.). Studies on the Screw Worm Ohrysomyia macellaria 
FahTmmm¥ma>m^—JLParasiL 1918. Mar, VoL 4, No. 3. 
pp. I11-12L 

The screw worm fly occurs in great abundance throughout the 
Cana] zone and the Republic of Panama, and owing to its dangerous 
habit of depositing its eggS' on living as well as on dead tissues of man 
and the lower animals is of considerable economic importance. The 
iiiiniber of eggs laid in one batch by a single fly varies considerably 
but ill favourable circumstances averages 190. On dead animal 
matter the females show a tendency to lay their egg masses together 
ill a heap. The time required for the eggs to hatch varies from 11 to 
23 hours, the average being about 14 hours. Surrounding conditions 
of moisture and the temperature exert very little influence inasmuch 
as they arc nearly always the same in Panama, though the time may 
be shortened owing to the action of the body heat when the eggs are 
deposited on living tissues. The growth of the larvae is very rapid, 
approximately 2 mm. a day until they become mature on the 5th or 
6th day. The pupal period usually lasts from 4-5 days and among 
the emerging adults there is little disparity between the sexes. The 
adult flies exist on fluids or semi-fluids in material that can be reduced 
to a semi-liquid food, such as the garbage found near habitations and 
decaying plant and animal substances in the woods and jungle. 

The females seem to prefer the late afternoon or evening to deposit 
their eggs but it is not knoum whether they remain active after 
nightfall in search of suitable places. Most flies become inactive 
at nightfall, but this species has been observed to deposit its eggs 
during the night while in captivity and when gravid females are cap¬ 
tured and placed in breeding jars they lay their eggs much more readily 
if the jar is covered with a dark cloth than if it is left uncovered. In 
Panama the fly seems to be entirely impartial in its choice of environ¬ 
ment : the females are very active, always searching either for food 
or for a place to lay their eggs, and in the jungle they are quickly 
attracted by any animal, probably by its odour. 

Throughout the Isthmus of Panama this fly by means of its larvae 
causes a greater amount of damage and suffering to cattle, horses, 
and other animals than any other dipterous pest and, if one excludes 
the disease bearing mosquitoes, the same remark applies to man. 
The disorders caused by the larvae in man are described at length. 

Nearly all kinds of domesticated animals and some of the wild 
animals are subject to attack by this fly. It has recently been dis¬ 
covered that it will deposit its eggs in the nostrils of perfectly healthy 
dogs. In one case observed in a deerhound considerable damage 
was done by their eating through the tissues surrounding the nostrils 
into the mouth; the dog recovered after removal of the maggots, 
but it was subsequently found that they had caused a loss of bones 
in the upper right half of the mouth and nose, loss of teeth in the 
upper right jaw, and partial or complete loss of smell. The dog was 
of no further use in hunting owing to the loss of its sense of smell. 
The screw worm may be classed as an important enemy to dogs on 
the Isthmus, not only owing to the loss of tissue brought about 
directly by it but also on account of the secondary bacterial infections 
which often follow attacks of myiasis and caus^ death. 
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Oil account of their persistent habit of licking all wounds within 
reach cats are seldom infested, but one cat was observed with two fully 
grown screw worms in an open wound situated just behind the Cvirs, 
The worms have also been found on neglected spur wounds on fighting 
cocks. Three tame deer kept at the laboratory became infeded 
from very insignificant wounds. One male became attacked as the 
result of a skin abrasion caused by tying a rope around the horns. 
The second one became infested as the result of a small punctured 
woxmd near the hock produced by a nail; the external opening 
remained very small but a deep cavity formed underneath 
which was found to contain 52 larvae. The third deer developed 
maggots on a small wound on the nose caused by running against 
the fence. 

If an animal dies and is left miburied for a few hours it is 
evident that many eggs become deposited xvithin the natural orifices 
and also if time is given for the eggs to hatch the cavities will 
contain many young larvae that will be buried with the carcase. 
Even if the eggs are not hatched before burial their hatching is delayed 
but little and the young larvae emerge as readily imdergroimd as on 
the surface. Experiments performed in order to investigate the 
depth at which the larvae may be buried and emerge from the surface 
as adults showed that 56 per cent., mostly females, emerge when 
buried at a depth of 2-| feet, the jfiies appearing on the surface from 
the 10th to the 14:th day after burial. The author states that when 
the carcases of dead animals are buried it is seldom that they are 
covered with more than 2| feet of earth. The percentage of flies 
that would emerge when the carcase was buried at a smaller depth 
would be proportionally greater. 

There is as yet no positive evidence incriminating this species of 
fly as a disease-transmitting agent, but research in this direction is 
necessary, especially as regards the transmission of anthrax among 
cattle. In localities where the screw worm flies are numerous they 
are seen attracted to an animal dead of anthrax. In such cases 
they are found either feeding on the discharged fluids on the groinid 
or about the head of the animal, or are busy depositing their eggs 
about the natural orifices or other places where there is sufficient 
discharge to produce a moist surface. In Panama the buiszaids 
locate the body of an animal soon after death and after a few of 
these scavengers start feeding on a carcase it presents better 
opportunities for the flies. The author gives as an illustration the 
facts with regard to the carcases of three steers dead of anthrax 
observed by him on a pasture. 

“ They had been dead oifiy a few hours bat had began to bloat and a 
strong odor of decomposition was emanating from them. A veritable 
swarm of screw worm flies was feeding and ovipositing on each carcass 
although they were nearly a mile apart. When these flies either feed or 
oviposit on a carcass the feet and proboscis must necessarily become 
contaminated and , . . are capable of infecting any animal that they 
may visit shortly after; that is, providing the animal happens to have a 
fresh brand mark that is unhealed, cuts from barbed wire, horn wounds, 
or any skin abrasions . . . this fly may be one of the principal 
carrying agents in tropical and sub-tropidal countries.” 

^With regard to preventive and control measures tests were made 
with different drugs ^n order to determine their respeotm lethal 
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effects upon tie screw worm. Tie most effective agents were fat- 
solvents wliici readily penetrated and dissolved tie fatty tissue ol 
tie larvae. Omiig boti to the great diversity of tie breeding habits 
of this fly and owing t-o tie peculiar conditions existing in Panama 
but little can be said with regard to its control. 

In treating animals viti infested wounds all open lesions may be 
sprayed with chloroform or carbon tetrachloride to remove tie maggots. 
Both of these substances have proved efficacious. Carbon tetra- 
chloride is quite as fatal to tie maggots as chloroform, it is equal in 
penetrating power^ it does not evaporate any more readily, it produces 
no more irritation to the tissues, does not retard healing any longer, 
and is much cheaper. Carbon tetrachloride does not attract the 
flies by its odour as the carbon bi-sulphide is said to do and it is not 
inflammable like the latter substance. Deep punctured wounds 
are best treated by first spraying with glycerine in order to cause 
the maggots to become more active and approach the external orifice 
of the wound. They,^may then be sprayed with carbon tetrachloride 
to destroy them. If one of the lethal fat solvents is injected into 
a deep wound in an undiluted state the larvae are apt to be destroyed 
in situ and subsequently cause suppurative changes. After a wound 
on an animal has been rid of all screw worms it should be dressed with 
some repellent agent such as pine tar to keep the flies from depositing 
more eggs on the wound. The author strongly recommends as a 
protective dressing a mixture of equal parts of beeswax, fish oil, and 
carbon tetrachloride, with enough vaseline added to give it the 
proper consistency. If all animal wounds, both those which are 
fresh and those from which the screw worms have been removed, are 
painted with this mixture it will prevent the flies from depositing 
their eggs and save the cattle from damage as well as reduce the 
number of flies. The author then gives instructions with regard to 
the prevention of myiasis in the human subject. 

Dovb (W. E.). Some Biological and Control Studies of GastropMIus 

haemorrhoidalis and other Bots of Horses.— U. S, Dept. Agric. 

Bull No. 597. 1918. Apr. 9. 52 pp. With 5 plates & 4 text-figs. 

(Professional Paper.) 1918. Washington: Govt. Ptg. Office. 

Three species of horse bots—the common bot-fly {Gnstrophilm 
mfeBtmalis)^ the throat bot-fly {G. ncisalh), and the nose fly {G. haemor- 
Thoid(dis)—oGmT in the Uniteil States, and each is a source of considerable 
injury to horses. Tins injury is produced through worriment caused by 
the flies at the time the eggs are laid and by the attachment of the larvae, 
or bots, in the alimentary tract. 

Gnslraphilm intesiimMs and G. nasalis are widely distributed in the 
United States but G. limmorrhoidalis is confined to the North Central 
and northern Kocky Mountain States. 

“ The nose fly (G. haeniorrhoidalie) is hy far the most annoying to horses 
at the time its eggs are laid. The adults appear early in June and reach 
the maximum of smundaiice during the first half of the season, disappeaiing 
with killing frosts. The eggs are deposited on the minute hairs on the 
lips, and those near the edges which are ke|>t moist and receive friction 
hatch in from 5 to 10 days^ The larvae are taken in with food or winter 
and attach themselves to the walls of the stomach. Here they remain 
until the followdng winter or spring and then migrate to the rectum, 
where they reattach. Before leaving the host they usually attach close 
to^he anus and protrude from it. They remain in this position from 
40’to 71 hours. After dropping to the groundjhe bots seek 
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aad pupate in from 18 to 170 hours later. The pup^l stage lasts from 21 
to 08 days. The adults are very active, and as they deposit only one egg 
at a time they arc not so frequently seen about horses as are ihe axliilts 
of the coinmon bot-fiy. They take no food in the adult stage. Their 
length of life is from 1 to 7 days. 

The throat boi.-lly {G. nasalis) deposits its eggs on the hairs under 
the jaws and to some extent on the shoulders and other parts of the host. 
The larvae of this species attach themselves to the walls of the 3 )harynx 
a.iid also to those of the stomach and duodenum. They do not reattach 
ill the rectum or at the anus as do the hots of the nose fly. Pupation 
occurs in from 11 to 2 days after the larvae have passed from the host, 
and adults emeige in from 20 to 56 days later. The adults are somewhat 
longer lived iJian those of the nose fly. The flies cause considerable 
annoyance to horses during oviposition but not as seiious as in the case 
of the nose fly, 

'' The common bot-fly {G, intestinalis) usnally appears later in the season 
than the nose fly and becomes most abundant just before killing frosts. 
The eggs are deposited on all parts of the body, but preferably on the 
fore legs. They hatch upon the application of moisture and friction. 
Prom 9 to 11 days after oviposition appears to be the most favorable period 
for hatching, although some may hatch as early as 7 days and others as 
late as 96 days after oviposition. The larvae attach in any part of the 
stomach, but the last-stage hots are found mostly in the left sac. They 
continue to drop from the host for a long period of time. Pupation takes 
place in protected places on the surface of the soil and the pupal stage 
lasts from 40 to 60 days. 

• All GastropMlus larvae are surprisingly resistant to chemicals. The 
treatment of horses with carbon disulpMd in three doses followed by a 
physic is satisfactory if administered in the late fall. Spring treatment 
is less effective, as the full-grown larvae are more resistant, and many of 
the nose-fly hots have left the stomach and passed back to the rectum 
at that time. 

‘’Larvae of G. haemorrhoidalis may he removed from the rectum 
mechanically, but tMs is laborious. The use of enemas containing 
insecticides is ineffective. 

As a repellent, pine tar mixed with other material gave good results 
against the common bot-fly and the throat bot-fly. Such mixtures may 
be utilized to cause the flies to lay eggs on parts of the body less accessible 
to the horse’s mouth. ** 

Various nose protectors are in use against G. JiaemoTrhoidaMs^ but 
there are objections to many of them. A piece of leather suspended 
below the lips from the bit rings is simplest and best. For animals on 
pasture a halter with a box-like arrangement and throat cover has been 
devised to protect borses against infestation by all three species. 

“ Kerosene oil used as a wash is iuelfectivo in desimying the eggs of 
GastropMlus, but certain other substances have given good results. 
Carbolic acid containing 2 per cent, phenols is satisfaciory for destroying 
eggs wdien applied to the infested parts of the host.’* 


Lamsoh, Jr. (G. H.). The Life-Histories of the Cattle Lice.—JL Emicm. 
Bntom, 1917, Aug, Vol. 10. No. 4. pp. 446-447. 

‘‘ The life-histories of these species have been worked out during this 
winter. Ten specimens of the short-nosed ox louse (ffaemaiopinus 
ewjstmms) were placed on a restricted region on the shoulder of a Holstein 
eali that was less than twenty-four hours old. The white eggs were soon 
laid. These were observed once each day and the eggs hatched in from 
seven to eight days after they were laid. These young were removed 
and placed on another calf and these laid eggs in from rateen to sixteen 
days after hatcMng, making a life-cycle of from twenty-two to twenty-four 
days. The female of tMs species lays from thirty-flve to fifty eggs each. 
The life-MstoiTf was checked on other calves. 

The life-history of the long-nosed ox louse (MaemaiopiimB mMi Linn.) 
was very similar though it was slightly longer. The method used was- the 



VoL G. No. 3.] Diseases dve to Metazoan Parasites, 


165 


same as in tlie previously mentioned louse. These insects were placed 
in a wiiite patch where the shining black eggs hatched in from eight to 
nine days and the lice again laid eggs in from seventeen to eighteen days 
after hatching, making a life-cycle of from twenty -five to twenty-seven 
days. 

The little red biting lice (Triehodectes scalar is Xitz) have been niiich 
harder to determine owing to the difficnlty in keeping them confined. 
Prom the writer’s observations supplemented by the hatching of eggs in 
an electric incubator it is believed that they hatch from the eggs in from 
five to six days and mature in two weeks though more work must be done 
on this species to determine its life-cycle with the accuracy of the two 
previously mentioned species. This would indicate that a treatment 
might be repeated with the best results from ten days to turn weeks after 
the first treatment. 

The experimental work on the control measures vill appear in the 
future in a bulletin from the Storrs Experiment Station.” 

Hebms (William B.). Contribution to the Life^Hlstory and Habits of 

the Spinose Ear Tick, Ornithodoros megnini, — Jl, Econom, Entom. 

1917. Aug. Vol. 10. No. 4. pp. 407-411. 

A description of habits, life history, and conditions set up by the 
above tick in the Union of South Africa has already been noticed at 
some length in the preceding number of this Bulletin^ [Vol. 6, No. 2, 
pp. 84-85, Bedford (G. A. H.)], and measures for its eradication 
were outlined. According to Herms 

the Spinose Ear Tick presents a problem of considerable importance to 
the animal hiisbandiyman in nearly all of the southern half of California, 
particularly in the Imperial Valley, where calves become seriously infested 
and die from what the ranchers call Tick Fever.’ Experiments and 
field observations on this species have been carried on more or less con¬ 
tinuously by the University of California Laboratory of Parasitology 
durina the past three or four years. From our records it would seem that 
few, if any, warm blooded animals coming within reach of this tick are 
■exempt from attack. Calves evidently are most liable and sufier most 
•severely, many dying from the effects. 

Infested calves shake the head vigorously, become emaciated, often 
race about madly until completely exhausted. The ears become inflamed 
and the secretion of wax is greatly stimulated. Deafness is said often 
to result in infested horses and mules.” 

An account is given of a case in which a man became infested 
through sleeping on the ground at night alongside cattle ranges or 
pastures. The tick almost certainly entered the man’s ear as a larva 
and about nine weeks later a fully grown female was extracted from 
the auditory meatus. The man had complained of intermittent 
noises in the affected ear. The female remained alive without food 
at room temperature for nearly a year. 

In Older to ascertain the exact time expiring between the last 
moult and the deposition of eggs a number of females that had not 
undergone their final moult were placed in Petri dishes with one or 
two male's and kept in an insect cage at 26 + 3"^ 0. One of these 
females, after about 60 days, "was subjected to a temperature as low 
as 0^ C. It was found that copulation took place readily within a 
day or two of the last moult and that in six cases egg deposition 
began m from 14 to 42 days after copulation or from 15 to 44 days 
after the last moult, the number of ova varying from 7 to 562. The 
longest period of oviposition noted was 155 days, or 189 days after 
moultiiw. 
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A few experiments were made in order to find the length of the 
incubation period. It was found possible to secure oviposition during 
the winter months (November and December) under laboratory 
conditions and the eggs w'ere found to hatch at a room temperature' 
of about 0.5 recpiiring from 18 to days incubation. Under 
field conditions this, however, takes place during the summer and 
autumn months. 

In a series of experiments in which the larvae were kept in darkened 
receptacles at room temperature, during the months of November, 
December and January, it w^'as found that the range of longevity was 
from 19 days, the shortest, to 63 days, the longest, with an average 
of 44 days. This series included seven sets of larvae hatching during 
a period of 32 days. 

Thomson (D.). Keogh (F.) & Tuckee (George). Eradication 0 ! the 
Cattle Tick. Observations on the Efficacy 0 ! the Tick“-Bestroyliig 
Mixtures Approved by the Queensland Stock Department, According 
to the Method and the Thoroughness of their Application.— 
Queensland Agric, Jl. 1917. Dec. VoL 8 . Pt, 6 . pp. 302-307. 
With 1 table. 

The Queensland cattle tick Margaropus {Ehipicephalus) anmdatu^s 
australis is a one-host tick spending the whole of its parasitic life, 
approximately 21 days, on one animal. Under favourable weather 
•conditions the fully engorged tick commences to lay eggs in 3 days 
after dropping off from its host and in from 10-21 days it may lay 
from 15,000 to 3,000 eggs. The eggs hatch in from 21-42 days and 
owing to the small size of the larvae an early infestation is easily 
overlooked and a susceptible cow^ may die of redw^ater before the ticks 
are sufficiently grown to be readily detected. On the other hand 
the further development of the ticks on immune animals furnishes 
the means of propagating the infection. Highly successful results 
have been obtained in Queensland for about 20 years by dipping 
cattle in fluids containing 0’2 per cent, of arsenic (8 lbs. of arsenic per 
400 gal. of water containing emulsiNung agents). There has been a 
tendency among stoekownen-. of late years to reduce the amount 
of arsenic, to substitute spraying for dipping, and neglect to have 
samples of dip properly analysed. The authoTs briefly describe some 
experiments in which the difficulty of killing ofi the ticks by meann 
of even careful spraying is demonstrated. After 12 months experience 
with this method it was concluded that spraying occupied too much 
time and was not sufficiently reliable to enable one tc maintain a 
pasture absolutely clean. Consequently a dipping tank was installed 
for experimental purposes. 

A dip was prepared according to the Department’s formula as 
follow's:— 

Commercial arsenic . 8 | lbs. 

Caustic soda .. .. .. .. 4 „ 

Stockholm tar .. .. .. ,. | gallon 

Water ,. .. . 400 gallons 

The dipping vat at working level held 2,800 gal. and was charged 
as follows:—^2,000 gaL of water were run into the vat; 59| lbs. 
of commercial arsenic wpre mixed with 14 of caustic soda in the dried 
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state and placed in a 400-gallon tank witli about 20 gal. of water, 
the mixture being stirred for a few minutes until the ingredients 
boiled and the arsenic dissolved. Cold water was then added until 
the tank was full when the mixture was well stirred and ran into the 
dip. Next 50 gal. of water were run into the tank and beated tc 
boiling point; 14 lb. of caustic soda and 28 lbs. of tallow were then 
added and boiled together for of an hour. Cold water was then 
gradually added, the heating being continued bub the fluid was kept 
below boiling point. When the tank w’-as half full 3| gal of Stockholm 
tar were added and the mixture w’-ell stirred. Heating was continued 
and wmter gradually added until the tank wms full, w^hen the mixture 
rvas thoroughly stirred and run into the dip. The whole of the contents 
of the vat was then thoroughly stirred and used for dipping cattle. 
Dipping of all cattle running in the paddocks was performed every 14 
days with highly satisfactory results, no discomfort being experienced 
by the animals either in summer or in winter. The results of five 
carefully conducted experiments to demonstrate the efScacy of this 
method for tick eradication are indicated in the table. 

The authors’ conclusions are as follows :— 

“ There is a very striking difference in the efficacy of tick-destroying 
fluid according as this is applied by dipping or spraying. Spraying 
is so unreliable that its use for treating tick-infested or suspected cattle 
before traveiling into clean country should not be countenanced when a 
suitable dip is available. If spraying is unavoidable, the cattle should 
be sprayed as often as necessary and held in a clean place until they are 
proved by the most careful inspection to be clean, and the inspector 
examining same should be sufficiently experienced to realise the great 
difficulty of detecting the presence of a very limited number of ticks, 
more especially when the hair is long.” 

VAK Saceghem (E,). Contribution ^ f^tude du Gastrodiscus 
aegyptdacus (Cobboid 1876).—EwZL Soc, Path, Exoi. 1918. 
May. Voi, 11. No. 5. pp. 396-397. 

The study of the above parasite was undertaken by van Saceghem 
at the Bacteriological Laboratory, Zambi, Lower Belgian Congo. 
The eggs were easily found in quite fresh faeces from horses and were 
of large size, 150-170/^ long by 90-95/4 broad. No segmentation 
can be observed within the egg after oviposition, except in the centre 
where a polyhedral mass may be seen. At laboratory temperature 
(average 28° C.) the egg contents after three weeks become very 
granular in appearance. The presence of humidity is by no means 
necessary. Segmentation can take place equally well in a dry environ¬ 
ment. The central mass inside the egg soon undergoes retraction 
which is very marked at the two poles. A few days later a small 
vermicide can be distinguished showing intermittent movements inside 
the egg. The vibratory movements of the cilia can be quite well 
seen. The anterior extremity of the ciliated larva is found opposite 
the micropyle of the egg. The obstruction at the opening is then 
found to give way and the larva escapes into the outside world. If 
the necessary amount of humidity is not available the miracidium 
quickly dies. On the other hand this stage shows rapid translatory 
movements in water; if an obstacle bars its way the ciliated larva 
throws itself into a ball and progresses by means of creeping move¬ 
ments. The morphology of the Gastrodiscus miracidium 
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to that of any other miracidium. The ciliated larva h 164-/i long by 
lip to 73*8/4 broad. The anterior extremity is blunted, whereas in the 
case of Fasciola JiepaUai it is pointed. 

The question arises as to whether there is a certain intermediate 
host in which the miracidium develops into sporocysts. If one takes 
into account the large number of horses infested, the rapidity with 
which the parasite becomes distributed throughout a country, and the 
enoTinoiis number of Gastrodisciu^ that may be found in the intestine 
of horses one may conclude that the miracidium gains easy access 
to large numbers of the intermediate host; this consequently must 
be very common and is probablv a mollusc found in abundance in 
marshy land. As a rule the infection produced by GaslrodiscAis 
aegapiiacas does not give rise to am" serious symptom. However, 
ill certain circumstances, especially when the horses are debilitated as 
the result of some disease or insufficient food, the parasitic invasion 
may bring about serious complications and progressive anaemia, 
leading finally to death. Horses badly infested frecjiieiitly show signs 
of colic, which disappear after the ad ministration of a dose of 
laudanum to which is added some ether. There is no specific 
treatment against the infection. Arsenic even when administered in 
large doses does not cause the amphistome to disappear. The only 
means of preventive treatment that can be adopted is to prevent 
horses from drinking water from marshes and to forbid the use of 
grazing land in oheir ificinity. Also, horses should not be fed in the 
stable with fodder cut close to the marshes. 

Kaffbnspebo-ek (H. B.). Experiments in the Transmission of 
TricMnae.— JL Amer, Vet, Med. Assoc, 1918. June. Vol. 53, 
(New Ser. Vol 6.) No. 3. pp. 363-3G7. 

In the literature of trichinosis, statements arc occasionally seen that 
infection may be brought about by the ingestion of feces or tlie intestinal 
contents of animals harboring thebntestinal stage of the parasite. Brom 
time to time the results of experiments have been recorded which it is 
claimed demonstrate the transmission of the parasite in this way. Hoyberg 
(1007) for example concluded that infection may result from the swallowing 
of feces or intestinal contents of infested animals, and recently Salzer (1016) 
reported infection from feeding the feces of infested clogs. Various 
highly competent investigators, however, including such well-known 
aiithoiities as Leuckart. and Pagenstccher have reached the conclusion 
that infection cannot be brought about through the swallowing of intestinal 
trichinae or the newly bom larvae which may occasionally be found in 
the feces of animals during the time when adult tiichinae are present 
in the intestine, A few years ago, Stdubli (1909) reported a series of 
experiments in feeding to white rats the intestines of rats and guinea-pigs 
containing trichinae in various stages of development and his results 
were consistently negative.” 

In the course of investigations upon trichinae undertaken by the 
writer under the direction of the United States Bureau of Animal 
Industry some experiments similar to those of Staubli were carried 
out and negative results were likewise obtained in all cases. 

"‘Concerning the stage, at which trichinae in the muscles become 
infectious it is usually stated in the literature that non-encysted trichinae 
are not infectious. Leuckart (1860) fed a dog with muscles of a young 

f ’ri containing trichinae none of which so fax as observed were yet encysted. 

fter seven days the dog was killed and its intestine was found to contain 
tncMnae. He therefore poneluded that encystment is not a necessary 
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condition for tiie lurtlier development of TricMnella. It is i|Tiestionabie, 
however, wiiether there might not have been also encysted trichinae 
present in the muscle fed. Pagenstecher’s experiments (Pageiisteclier, 
1865) throw more light on the subject, since he gives definite information 
concerning the age of the trichinae which he led. TiicMnous rabbit 
meat seventeen days after artificial infestation of the animal from which 
it was taken was fed to rabbits which were killed vithin 24 days and found 
to be free from trichinae. Tricliinous meat from a mouse 15 days after 
artificial infestation failed to produce intestinal trichinosis in a rabbit 
which was killed 4 days after feeding. Similarly, pigs escaped intestinal 
trichinosis after eating rabbit meat 14 days after artificial infestation. 
However, another pig was fed on rabbit meat 18 days after artificial 
infestation and when killed 9 days after feeding was found to contain 
small intestinal trichinae, the males measuring 0-9 mm, and the females 
1-75 mm. in length. In one expeiiment he reports a successful infestation 
of a rat as a result of feeding mouse meat 15 days after artificial infestation. 
The rat was killed 4 days after feeding and was found to contain in the 
intestine 3 females with a maximum length of 1*45 mm. and 2 males. 
He also observed that copulation has already taken place. This experi¬ 
ment is open to objection, however, since the same mouse had been fed on 
trichinous meat about three weeks previous to the infestation on the basis 
of which the age of the infection was computed. Pagensteoher after killing 
the mouse concluded that the first infestation must have been unsuccessfifi 
since he found only uneneapsuled trichinae in the muscles. It is not 
unlikely, however, that the muscles contained encysted trichinae from 
the first infection, which were overlooked, and that it was these which 
developed into the adults found in the rat. 

“ G-oujon (1867) states that as a result of feeding trichinous meat 
containing non-enoysted trichinae he succeeded in producing light infes¬ 
tations in various animals. He admits the possibility that some of the 
trichinae may have been encysted and concludes that the infestations 
produced as "a result of eating meat containing unencysted parasites 
are much lighter than those wMch follow the eating of meat containing 
encysted trichinae.*® 

A small number of rabbits and guinea-pigs were fed by the author 
with trichinous meat and killed at various intervals after feeding. 
The diaphragm and in some cases portions of other muscles were 
subsequently fed to other rabbits or guinea-pigs which were killed 
after certain intervals and examined as to the presence of trichinous 
infestation. The results showed that no infection was produced by 
feeding meat containing unencysted trichinae taken from animals 
killed 15, 17, and 18 days after infection, respectively, but infec^tion 
resulted from meat containing iiewdy encysted trichinae taken from 
an animal killed 21 days after infection. 

“ The evidence obtained from the experiments supports the generally 
accepted opinions that trichinae are not transmissible through th<^ feces, 
that unencysted trichinae are not capable of development when meat 
containing them is ingested, and finally that trichinae are spread from 
one host to another ojiiy as a result of the swallowing of meat containing 
the encysted larvae of the parasites.’* 

Lewis (J. C.) k Sedbon (H. R.). Hahronemlc Conjunetivltis,— 
Jl. Comp. Path, d Therap. 1918. June. Vol 31. Pt. 2. 
pp. 87-92. With 2 text-figs. 

In their introduction the authors state that in Australia “ the occur¬ 
rence of Habronema in the skin and subcutaneous tissues has appeared 
of recent years to be more common or, at least, it has been much more 
frequently noticed, and may be assumed to be becoming more wide¬ 
spread or more various in its manifestations, and probably of more 
importance in its efiects.” ® 
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As mentioned in Eailliet’s report [see tMs Bulletin^ 1916, Vol. 4, 
No. 3, pp. 102-105] Eroolani was tEe first to discover in 1859 a larval 
nematode {Habromma meqastomaf) in tlie subciitaneons fibrous tissue of 
gome of tlie skin lesions wMob in tlio liorse are generally known as summer 
sores or granular dermatitis. Others, including "Bnfiard, Eivolta, 
Fav.d', and Moreau, have also described similar conditions. In India 
a somewliat similar condition is often confused with other cutaneous 
lesions caused by moulds, and possibly other agents, under the general 
term bursati. More recently the work of Deseaxeaux also passages 
of Bulletin referred to above], on Esponja or Summer Sores of Equines 
in Brazil has been the subject of the report by Eailliet mentioned above. 

Bull [this Bulletin, 1916, YoL 4. No. 4j, pp. 166-168] has described 
at length, under the term habronemic granulomata, a somewhat similar 
condition which is usually situated about the urethral orifice and the 
sheath of equines; in one instance lesions were also present in the 
metacarpal region, and in another on the hock.’" 

One of the authors (Lewis) described in 1914 equine granuloma 
in the Northern Territory of Australia (swamp cancer), which condition 
is considered Bull to have the same histological picture and to 
be almost certainly a variation of the same condition ’’ described 
by himself. 

The authors then give details regarding four cases of the above 
condition. The lesions in these cases were as follows :—(1) a granu¬ 
lomatous mass involving the inner canthus of the eye and the 
membrane; on closer examination fine miliary necrotic areas were found 
on the conjunctiva of the lower lid ; a year later a similar condition 
recurred in both ejms. (2) Small yellow necrotic areas on the membrana 
nictitans and the conjunctiva of the lower lid of both eyes. (3) Many 
small whitish scars producing some puckering on the conjunctiva. 
The necrotic areas had probably been absorbed. (4) Granulomatous 
mass presenting small caseous areas some of which were partly extruded 
from the surface at the inner canthus, numerous whitish scars over 
the membrana nictitans; a tumour was also present on the shoulder 
about the size of a hen’s egg with numerous discrete sliot-like masses 
around its periphery. The lower lid was also oedema tons in these 
cases and lachrymation ^Yas marked in two of them. 

The lesions on section were found to contain minute yellowish areas 
of necrotic tissue varying ^*eatly in slmpe; the spherical masses 
measured about 0'25 mm. in diameter, the cylmdrical-sliaped ones 
3 mm. in length by 0‘5 mm. in breadth. The necrotic foci lay in soft 
vascular fibrous tissue. The majority of these masses on being broken 
up on a slide showed no parasites within the subcutaneous areas, 
but on teasing out these areas in saline under the microscope it was 
found that some of them did contain parasites. The parasites lay 
in canals within the areas and were usually slightly curved or twisted ; 
usually not more than one parasite was found in each necrotic 
mass. In the second case mentioned above no recognisable nematode 
parasites were discoverable while in the third case no microscopic 
examination was possible. The shoulder lesion in the fourth case 
also presented small necrotic areas on section. Histological examina¬ 
tion of the earliest lesions showed that the parasites occurred primarily 
in the lymph spaces where they gave rise to a small-celled infiltration 
of the surrounding tissue, an aggregation of neutropMle leucocytes 
and eosinophiles, and later necrosis. While necrosis is in pro^^ess 
large fibrous tissue cel|§^ together with ^ant cells are found at the 
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periphery of the mass ; the tissue between the areas is composed of 
typical graEulation. tissue, with eosiuopliiles and proliferation of 
.endothelial cells and fibroblasts. 

A few specimens of partially decomposed parasites were obtained 
from the lesions. Two of these measured 2 ’35 mm. and 1*3 cm., 
respectively, in length by 50/t in breadth. In one of these specimens 
a spinous tip to the tail could be clearly seen. According to Railliet 
this appearance of the tail is diagnostic of the super-family Spiruroidea 
and it therefore seems most probable that the parasite belongs to the 
genus Habroiiema, the adults of which occur in the stomach of the 
horse. 

The authors then farther discuss the etiology of the disease and 
deal with the probability of its being set up by one or other .species 
of Habronema parasitic in the stomach of the horse and, in the case 
of one species, known to undergo development in the body of the 
common house fly (Ransom). Some pre-existing catarrhal condition 
of the conjunctiva or individual susceptibility may pave the way for 
infection. The seasonal occurrence of the disease is held to support 
the view that it is insect transmitted. Enquiry into the experience 
of practitioners goes to show that the milder condition is probably 
common, with symptoms of persistent slight lachrymation without 
apparent cause, these small bodies being easily overlooked in a casual 
examination of the eye.” 

According to the authors the above condition is not to be confused 
witli the early stages of epithelioma of the eye, a lesion of common 
occurrence. 

Saceghem (R.). Cause ^tiologique et traitement de la dermite 
granuleuse. [The Etiology and Treatment of Granular Dermatitis.] 
—Bull Soc. Path. ExoL 1918. July. Vol. 11. No. 7. pp. 576-578. 

Observations already published by the above author on equine 
granular dermatitis strongly incriminated flies as the vectors of the 
Habronema larvae which are the causal agents of so-called summer 
sores [see this Bulletin, Vol 5, No. 4, p. 248]. Further experiments 
performed by him are stated to confirm absolutely thi.s view and more¬ 
over prove that the parasite found in the verminous nodules is an 
aberrant larva of H. muscae. The view formulated by Railliet and 
Henhv [see this Bulletin, Vol. 4, No. 3, p. 102] is thus substantiated. 

Larvae of the common house fly, Musca domestica, bred in the 
laboratory beyond reach of possible accidental infection were deposited 
on a freshly deposited mass of dung from a horse known to be infested 
with jff. muscae. The flies emanating from these maggots were found 
to be infested with H. muscae in a proportion of 70 per cent. The 
larvae were numerous in the proboscis and in the body. It was found 
that the fly could only become infected during its larval stage; the 
nymph did not become invaded. 

Spiroptera larvae die rapidly in fermenting ixianure owing to the high 
degree of heat generated, and this furnishes a means for the destruction 
of verminous larvae. The Habronema larvae isolated from the 
flies can survive for longer than 12 hours when placed in a liquid 
medium. When transferred on to the hair or shaved sHn of the horse 
they die off rapidly and never show the slightest tendency to pierce 
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the skin. On the other hand when deposited on wounded surfaces 
covered with serous fluid they execute movenie'nts and show a. marked 
tendency to be(‘ome lodged in small crevices. 

Horses afl'ected with granular dermatitis often showed coniuiictivitis 
and this was found to be set up by the presence of small verminous 
nodules located especially on the membrana nictitans. These nodules 
had the same appearance and disclosed the same parasite as that 
found in the siiinmer sores. 

Habronenia larvae withdrawn from the flies were deposited in the 
inner canthus of the right eye of a horse isolated within an enclosure 
surrounded by fine mosquito netting. This horse subsequently 
became affected with conjunctivitis and verminous nodules were 
found on the membrana nictitans of the right eye. The left eye,,, 
which served as a control, did not develop any lesions whereas in the 
case of the right eye the eyelids became thickened, the conjunctiva! 
mucous membrane inflamed, and the membrana nictitans scattered 
over with small verminous nodules that could be easily enucleated. 
The infection also set up intense pruritus in the right eye, causing 
the animal to rub itself continuously. 

In another experiment the author made two wounds in the skin 
of a horse : one of these was protected by netting against flics and 
the other left uncovered. The horse was placed in a stable in which 
20 per cent of the flies were infected with Habronema larvae. The 
unprotected wound became the seat of a very intense irritation wdiicli 
caused the horse to bite itself until blood appeared. The wound 
became transformed into a characteristic summer sore. 

The author formulates certain lines of treatment for summer sores 
based upon knowledge obtained with regard to the habits and life 
history of the causal organism. Preventive treatment consists in 
the destruction of H. muscae w^hieh is found in the stomach of equidac, 
sometimes in enormous numbers. As a result of numerous post-mortem 
examinations made by the author upon horses that had succumbed 
to horse sickness at the Zambi Station, Lower Belgian Congo, where 
summer sores are very common, it was found that tbc majoriiy of 
horses harboured H, nnisme in their stomachs. Arsenic givmi 
periodically in doses of 1-2 grammes per day is considered to be a 
good remedy against the adult form of //. m'uscae. Tlie destruction 
of the larval form can be brought about by discarding the use of 
so-called permanent bedding and taking the precaution to bury fresh 
dung daily inside a heap of fermenting manure according to the 
so-called biothermic method formulated by EouBAim. Under the 
action of khe heat generated by the dung the Spiroptera larvae, as ‘well 
as the maggots of the flies that may become infested by these larvae 
ate killed o'fl. Wounds on horses should be protected during the dry 
season against flies by sprinkling over them some astringent powder. 

A method of curative treatment regarded as specific by the author 
consists in careful disinfection of the sore and then in the application of 
the following powder Plaster of Paris 100, alum 20, naphthaline 10, 
quinine 10 parts, or a sufficient quantity of any other bitter powvler. 
This powder has the property of effectively protecting the sore against 
flies, being very adhesive, rapidly drying up the sore, and preventing 
the animal from biting itself owing to the action of the bitter powder 
contained in it* The powder is said to inhibit further infestation 
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with larvae with certainty and those already present become encysted 
and are eliminated without causing any damage. All the sores treated 
in this way became rapidly cicatrised, care being taken to renew the 
plaster as long as the slightest breach in continuity of the surface 
remained. 

Chatton (Edouard). Microfilaire du ebat domestique dans le slid- 
tunisieii. [Microfilaria of the Domesticated Cat in Southern 
Tunis.]— B'ulL Soc. Path. Exot. 1918. July, VoL 11. No, 7, 
pp. 571-573. With 1 text-fig. 

Microfilariae in the blood of the domesticated cat have apparently 
only been hitherto reported by Mathis (1909), who based his report 
on observations made by Gaitdxjcheau on cats in French Iiido-China. 
The organism described by Chatton was found in 2 out of 26 cats 
examined; one of these cats came from Medine and the other from 
Gabes. The microfilaria was observed in the heart blood on post¬ 
mortem examination of the animals and was very scanty in the case 
of the first animal and not by any means numerous in the case of the 
second (1 in every 30 fields of iOO/a in a thick drop of fresh blood). The 
adult was not discoverable but a thorough search was not undertaken. 
In the case of the other cats the heart blood was examined in some on 
post-mortem examination and in others blood from the ear was 
examined during the day and at night. It was thus not possible tO’ 
find out whether the organism exhibited a daily periodicity in the 
peripheral blood. 

The morphological characters were briefly as follows :—No sheath,, 
body blunted at its anterior extremity and tapering to a fine point 
at its posterior extremity. ' Length Yery variable even in the same 
preparation (after fixation with osmic acid vapour)—from 240 to 
350/1 in length and the breadth seemed to vary inversely to the lengthy 
ie., from 9 to T/c. This might be due to the varying degree of con¬ 
traction of the parasite- Moreover, the nuclei appeared to be more 
dtoeiy packed togeth^ in the shorter organisins. No cuticular 
striation. There were four constant clear spots (after staining with 
Giemsa)'via., (l)'a sub-terminal cephalic spot often divided lengthwise 
in two by a nucleated tract; (2) an obliquely situated linear 
subtransverse spot QOja from the anterior extremity in a parasite 320/^ 
long; (3) a laterally situated triangular or V shaped spot 85/^ from the 
anterior extremity in a parasite of the same length; (4) a caudal 
spot also laterally situated, from the posterior extremity. 

The sipall worm which often becomes twisted on itself by means 
of regular curves as in the case of the human nocturnal microfilaria 
{F. bancrofti) has, however, the somewhat crumpled aspect of the 
diurnal microfilaria {F. ha). The few data given mth regard to the 
above parasite does not enable one to differentiate between it and the 
dog filaria {F. immitis), which has been recognised in Tunis by 
Latstoueoh. 


/man 
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EPIZOOTIC LYMPHANGITIS. 

NEasE (L.) & Boquet (A.). Culture en s6rie et 6voiiition ehez le 
ekeYal du parasite de la lyiuphangite ^pizootique. [Cultivation in 
Series and Development in the Horse of the Parasite of Epizootic 
Lymphangitis.]— Ann, InsL Pasteur, 1918. May. VoL 32. 
No, 5. pp. 215-241. With 3 text-figs. 

Ill this paper the authors recapitulate and furnish additional details 
regarding their researches on the cultivation of the parasite of epizootic 
lymphangitis [see this Bulletin^ 1914, VoL 2, p. 152 ; 1915, Vol. 3, 
pp. 71 & 111; 1917, Vol. 5, p. 116; & 1918, Vol. 6, p. 107]. 

The results obtained by the authors up to the present in their 
attempts to cultivate the parasite are very briefly summarised as 
follows :— 

Pus containing cryptococci withdrawn aseptically from an unopened 
abscess and sown on the surface of a medium consisting of agar made 
up with an infusion of horse dung and then covered with a layer ot 
pulp from the lymph glands also from the horse gives rise to macro¬ 
scopic colonies which can be transplanted on to media composed of the 
same material or on to Sahouraud’s agar ; lymph gland pulp is added 
in the first few series but then its addition becomes no longer necessary. 



1 2. 3. I, 2, 3. 

Pig. 1,* 

1. Culture on Sabouraud’s agar at 37° G, 

2. Culture on horse dung agar at 22^ C. ' 

3. Culture on Sabouraud’s agar at 22° C, 

The Ist group viewed from a slightly inclined direction, the 2nd group 
viewed directly in front. 

The parasite assumes the undoubted characteristics of a fungus 
on the culture media and with continued sub-cultivation the growth 
is more easily obtained and is more rapid. After a few passages it 
can be transplanted on to various kinds of agar media^ gelatin, potato, 
and carrot. 

^ Figs. 1, 2 & 3 reproduced by permission from the Aimdm 
Pasteur, t, 
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The optimum temperature for the suh-cultares is said to he 37° C. 
Ob account of the slow development of the primary cultures this 
temperatiiTe brings about rather too rapid desiccation of the media 
and a temperature of 25-30° C. is more suitable. At a temperature of 
37° C. the colonies on Sabouraud’s agar are of a sandy yellow colour 
and are winkled or folded and scattered over with minute areas of a 
fliifty nature. At lov'er temperatures the colonies assume a much 
more marked fluffy appearance. In primary culture the cryptococcus 
swells up, assumes a rounded appearance, and becomes filled with 
oily droplets. It then buds giving rise to doublewvalled mycelial 
tubes on which are developed the so-called external spores. In 
subsequent sub-cultures the young colonies are formed of dmded or 
partitioned thin-walled mycelial tubes. In older colonies these 
filaments disappear after having given rise by budding to the external 
spores. The latter give rise to double-walled divided mycelial tubes 
carrying external spores and chlamydospores ; they are identical 
in appearance with the elements which arise from the budding of the 
rounded forms of the cryptococcus. 

The rounded form assumed by the cryptococcus in primary cultures 
and the external spore thus constitute the origin of the same kind 
of mycelial formations, which cannot he differentiated by any 
morphological character. It thus appears that the cryptococcus is 
the multiplicative form in the animal body of the external spore. 

It was found that the cryptococcus could develop in the epidermis 
of the horse in the shape of mycelial formations identical in appearance 
with those mentioned above, viz., double-contoured tubes and external 
spores. It appeared from one observation only, made by the authors 
and which requires confirmation, that the cryptococcus originates 
in the epidermis of the horse by budding from the external spore. 
At the time of budding it only has a thin wall. 

In old cultures all the elements forming the mycelial tubes become 
dislocated and take on a very irregular appearance. 

, Cultures of the fungus inoculated into the horse by scarification 
of the epidermis or into the dermis gave rise to buds and abscesses 
containing cryptococci. After subcutaneous inoculation they set up 
abscesses containing cryptococci and later these lesions may become 
generalised with the formation of corded lymphatics and the clinical 
picture of the natural disease is reproduced. 

The cryptococci appear in the lesions in from three to four weeks 
after inoculation. They are at first free appearing in the form of 
small thin-walled ovoid elements, later they become double-contoured 
and then are found for the most part within the leucocytes. 

The serum of animals suffering from the disease gives a positive 
reaction in the fixation of the complement test with the above cultures 
of the fungus as antigen. Antibodies may be revealed in the blood 
towards the 20th day after the first appearance of the disease, and 
they remain for a long time after recovery. After recovery from one 
attack of epizootic lymphangitis a horse remains refractory to 
subsequent inoculation with cultures. 

It is considered that the fungus cannot be properly classified until 
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Fig. 2. 

1. C, cryptococei witMn a leucocyte; K, rounded form of tlxe crypto- 
coccus ; T, double-contoured mycelial tube arising by budding from a 
rounded form from a cryptocoocus still included witbin the leucocyte. 

2. Thin-walled mycelial tubes in a young colony, giving rise by budding 
to external spores in different stages of development and to a double*^ 
contoured mycelial tube (S), (T) itself carrying a mycelial tube. 

S. Thin-walled mycelial tube in a young colony giving rise to a double- 
contoured tube (T) and irst stage of budding of an external spore at the. 
extremity of another branch (B). 



VoL 6. No. 3.] 


Epizoot ie Lympliangitis. 


177 


4. Free-lying external spore containing droplets of oiL 

5, 6, 7, 8, 9, & 10. Doiible-contonied mycelial formations produced 
by budding of external spores. 

11. Double-contoured mycelial tubes reproducing external spores by 
budding. 

12. Free-lying cblamydospore. 

13 and 14. Clilainydospore on mycelial formations. 

15, 16, 17 and 18. Disintegrated and distorted mycelial elements in oM 
cultures. 


Witli regard to the authors’ experiments on the transmission of 
the disease by means of cultures it is considered worth while repro¬ 
ducing their data concerning the results obtained by subcutaneous 
inoculation of the two horses used in their experiments. 



Fra 3. 

Eeproduction of epizootic lymphangitis experimentally in the horse. 
Two beaded corded lymphatics on the neck. On the shoulder lesions 
produced by smearing'cultures on the scarified skin. 

(1) One third c.c. of an emulsion of the growth obtained from a 
first sub-culture sown out three months previously and containing 
sparing cryptococci that had not budded was inoculated sub¬ 
cutaneously on the left side of the neck. For the first three days 
after the injection a large very painful oedematous swelling developed. 
This gradually diminished in size and towards the 25th day took the 
form of a nodule about the size of a pea. This nodule remained very 
sensitive to pressure and appeared to have become adherent to the 
underlying tissues. On the 31st day a fra|meiit of this nodule formed 
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of firm fibrous connective tissue was excised and in tlie serous fluid 
obtained from it small elements about the size of ciyptococci, some 
of which were without a double-contour and others with a characteristic 
doable-contour^ were seen under the microscope. Towards the 50th 
da 7 the lesion assumed a secondary phase characterised by increase 
in size of the nodule which reached the dimensions of a large walnut 
and by the appearance of oedematous swellings, viz., a swelling 
surrounding the lesion and swellings some distance away on the level 
of the throat and towards the front of the shoulder. On the 60th 
day these oedematous swellings disappeared, the nodule increased in 
size, fluctuated and burst, discharging pus containing cryptococci. 
A small firm corded swelling appeared as an outgro^vth from the nodule ; 
this small cord disappeared at the end of two days and then reappeared 
on the 70th day. On this date two oblique corded lymphatics were 
seen to emanate from the suppurating bud and become directed 
towards the jugular furrow. The lower cord was about the thickness 
of a large pencil and presented along its course a number of buds 
each about the size of a sixpence. The upper cord was smaller in 
size. At their lower ends these cords ran closer together. They 
reached in length about two thirds the length of the neck. The 
lower cord presented 11 closed buds, the upper cord T. On the 73id 
day the upper cord disappeared and its remains were indicated only 
by two small buds. Only a single beaded lymphatic thus remained. 
At the end of 4| months the buds suppurated. Eecovery took place 
in 7 months. 

(2) The horse experimented upon was inoculated with an 8th sub¬ 
culture from a strain isolated 11 months previously. One and a half 
c.c. of an emulsion of a three weeks’ old culture was inoculated under¬ 
neath the skin at the level of the right and left shoulders. A large 
widespread very painful oedematous swelling developed during the 
first 4 days after the inoculation. On the 5th day the oedematous 
swelling disappeared leaving firm nodules about the size of an almond. 
The nodules diminished in size up to the end of the third week. They 
then began to mcrease in size and at the end of four weeks each was 
about as big as a large hen’s egg. A few days afterwards firm filiform 
cords appeared starting from the nodules and descended round in 
front of the fore arm down to about its middle. After about two months 
the nodule on the left shoulder began to suppurate and its contents 
gradually became discharged. The nodule on the right remained 
much longer in the form of a large indurated mass which finally 
became softened and discharged a pus containing cryptooocei. 

[These experiments on the transmission of the disease by rich cultures 
axe not altogether convincing inasmuch as the disease set up was 
mild in character compared with that observed in most cases of the 
natural^ disease and apparently disappeared spontaneously. Also, 
it might occur to one that in the first experiment especially the lesions 
could perhaps have been set up by minute quantities of the original 
ciyptococci which had remained unchanged on the media after sowing 
out from the pus. The organisms are well knpwn to retain their 
vitality for a considerable time.~Ei>,] 
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Boqxjet (A.), Negre (L.) & Roig (G.). i. Premiers essais ie 
vaeelnation pr^Yentlve eontre la lympliangite ^plzootiqiie. 
[Experiments in Preventive Vaccination against Epizootic 
Lymphangitis.] — BulL Soc, Path, ExoL 1918. July. Voi IL 
No, 7. pp. 551-553, 

--^-&-^ ii. Mycotli§rapie de la lymphanglte eplzootlque* 

[Mycotherapy of Epizootic Lymphangitis.]— Ibid. pp. 609-616. 

Hitherto, owing to the fact that artificial cultures of the organism 
of epizootic lymphangitis have not been obtainable, the treatment 
of this disease has only been undertaken with chemical agents, 
e.g., potassium iodide (Teppaz), arsenobenzol (Bbibre, Negre & 
Trouette), with the pus containing the cryptococcus from affected 
animals (Belin, Velu), or with biological products, e.g., yeast extract 
(M. Nicolle, Fayet & Truche). Recently Bridre [see this 
Bidlelm, 1918, Voi. 6, No. 1, p. 17] has shown that good results 
may be obtained by the use of aseptic pus and these cast doubt on the 
action of the crvptococcus in the treatment devised bv Belix and by 
Velu. 

The material used by the authors for vaccination was prepared 
as follows:— 

The colonies of cryptococci about two months old are lifted from the 
Sabouraiid’s agar medium by means of a spatula, crushed up finely 
in a mortar and then emulsified in normal saline solution in the pro¬ 
portion of 1 tube of culture to 30 e.c, of liquid. About 20 centigrammes 
of dry culture are obtainable from a medium sized test tube. The 
superficial parts of the colonies only are utilised, the deeper parts 
remaining adherent to the agar. This emulsion is distributed in 
ampoules which are sealed and heated for 1 hour at 62“^ to 64° C. 
Heating at this temperature is sufficient to eliminate the pathogenicity 
of the fungus. The vaccine is injected subcutaneously in the region 
of the neck commencing with a dose of 2 c.c. and increasing this dose 
by 1 c.c. with each successive injection but in no case exceeding 
5 c.c. The injections are performed at weekly intervals. The horses 
injected did not receive any other treatment or any surgical operation 
and the abscesses were left untouched. Fourteen horses were treated 
by means of these heated cultures. The results in four of these cases 
could not be followed up on account of difficulties in keeping them 
under observation, but the data obtainable from the treatment of 
these four preliminary cases enabled the authors to fix upon a suitable 
method for administering the vaccine. These cases are described very 
briefly in the first paper. In the case of the remaining 10 horses 
affected with more or less long standing and severe forms of the disease 
the authors report at greater length upon, their progress under treat¬ 
ment. They divide these cases into two categories, viz,, (1) those 
with cutaneous lesions, buds and abscesses but without apparent 
corded lymphatics, and (2) those with corded lymphatics. Two of 
these animals died from secondary infections in the course of the 
treatment. The other 8 animals recovered after intervals of from 
1 to 3| months from the commencement of the treatment and none 
of these animals suffered from a relapse. 

With regard to the effects of the inoculations upon the treated animal 
one finds a fairly large, very painful, tender swelling about the size 
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of tlie palm of the hand at the seat of injection for 24 hours after the 
inoculation. The temperature rises about 1® C. on the following day 
and remains above normal for 2 or 3 days. The swelling becomes 
absorbed in 3 or 4 days but the seat of injection remains painful for 
several days afterwards. After the 3rd and sometimes the 4th inj ection 
there forms at the seat of inoculation an abscess which may become 
absorbed or open and discharge a sterile pus. After each of the first 
injections the lesions of the disease hecome distinctly exacerbated ; 
the buds and abscesses suppurate more freely and this stage may 
cover 5 or 6 days. It corresponds, as Velxt has shown, to a negative 
phase and may appear to last so long as the product injected has not 
been completely absorbed. If the vaccine is injected again during 
this first phase bad results are always obtained, and successive injec¬ 
tions given at less than 6 or 7 days interval cause the disease to assume 
a very acute form. After the 3rd or 4th injections the continued 
treatment does not appear to exercise much apparent effect upon 
the disease. All the lesions continue to suppurate and one might 
be led to abandon the treatment as inefficacious, but suddenly the 
course of the disease changes, the lesions become dried up and then 
cicatrise rapidly, the swelling around the corded lymphatics disappear 
and the corded lymphatics themselves gradually diminish in size, 
the deeply situated glands regain their normal size, and recovery 
then takes place. Eecovery is most rapid in the case of lesions which 
suppurate most readily; it is much slower in the ease of the corded 
lymphatics and in tiie case of these lesions surgical intervention, as 
Velu has shown, would undoubtedly hasten recovery. In the former 
cases recovery was obtained in from 1 to 2 months, i.e., after 4 to 8 
injections, but in the cases with corded lymphatics recovery took 
from 3 to 3| months, i.e., after about 9 injections. 

Cakpano (Matteo). Le associazioni batten* che nelle infezion! da 
CryptoGOGCus farciminosus (Rivolta 1873). [Bacteria associated 
with the Cryptococci in Epizootic Lymphangitis.]— Ann. (TJgicne. 
1918. June 30. VoL 28. No. 6. pp. 273-279. 

In a small outbreak of epizootic lymphangitis occurring in the 
district around Rome the following results were obtained on examina¬ 
tion of pus obtained from the lesionsCryptococei alone 5 cases, 
ciyptococci mixed with Staphylococcus aureus and aJbus 6 eases, with a 
non-specific pyogenic organism 1 case, and Staphylococcus pyogenes^ 
a streptococcus, B. subtilis, Proteus imlgaris, and various species of 
Hyphomycetes, 1 case. 

A further examination of material obtained from early and closed 
deep-seated lesions taken so as to avoid risk of outside contamination 
was made. Out of 41 cases found to contain cryptococci on micro¬ 
scopic examination these organisms were found associated with 
streptococci and staphylococci in 16 cases, with streptococci alone 
in 10 eases, and with staphylococci alone in 2 cases. 

A bacteriological study of the associated micro-organisms was 
made. The streptococci were found to be indistinguishable from 
that of strangles, while the staphylococci represeirted nearly all 
varieties of SiaphyhcoGcm pyogmes. 
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BACTIEIAL DISEASE. 

Mason (F. E.). Tuberculosis In the CameL— -JL Comp. PatL & Therap. 

1918. June. Vol 31. Pt, 2. pp. 100-102. 

The author has dealt with the above subject in. a previous 
communication [see this Bulletin, 1917, Vol 5, No. 2, pp. 117-118]. 
In the present article lie places on record what is believed to be the first 
authentic case of congenital tuberculosis in the camel. The tuberculous 
lesions were found in the liver of an eight months old foetus; this 
orgpi contained numerous nodules varying in she from a pea to a 
haricot bean and its iyinjohatic glands were enlarged to the size of a 
walnut and caseous. No • other lesions were found in the body. 
Numerous acid-fast bacilli were found in the lesions and after cultural 
examination and guinea-pig inoculation these were concluded to be 
of the bovine type. 

The dam of this foetus was tested with ordinary tuberculin (4 c.c. 
subcutaneously) and a distinct temperature reaction was obtained. 
The animal was then slaughtered and advanced lesions of tuberculosis 
were found in the visceral organs. 

In former articles the author has drawn attention to the small 
number of cases of tuberculosis recorded in camels outside Egypt. 
The number of recorded cases does not ajDpear to exceed four. The 
author now records an old-standing case of pulmonary tuberculosis 
in a recently imported Algerian camel. The nature of the lesions 
indicated that this animal had imdoubtedly become infected prior 
to the date of importation. 


DISEASES DUE TO FILTEKABLE YIRUSES. 

Remlinoek (P.). i. BiJOfiision du virus rabique dans la glycerine* 
[Diffusion of Rabies Virus in Glycerine.]— 0, R, Soc. Biol 1918. 
Jan. 12. Vol 81. No. 1. pp. 20-21. 

——. ii. Passage in vitro ’’ du virus rabique dans des cerveaux et dans 
des organes, [The Diffusion in vitro of Rabies Virus in Brains 
and Organs.]—Jan. 26. No. 2. pp. 55-57. 

-. iii. Sur un iapin natureilement r^fractaire a la rage* [A Rabbit 

, Naturally Resistent to Rabies.] — Ibid, Feb. 23. No. 4, 
pp. 162-164. 

-. iv. Impermeability du tube digestif des animaux jeunes au virus 

rabique. [Impermeability of the Digestive Tracts of Young 
Animals to the Rabies Virus.]—Mar. 23. No, 6. pp. 277-278. 

-. V. La rage eoneeptionnelle est-elle possible? [Is it Possible to 

Contract Rabies at the Time of Conception U— Ibid, Apr, 27. 
No. 8. pp. 418-419. 

-vi.^ Le virus rabique se gynyralise-Wl post mortem [Does the 

Rabies Virus become Generalised Post*m.ortem V\ — Ibid, June 8, 
No. 11. pp. 564-566. 

i. Although the preservative properties of glycerine with regard 
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attention appears to have been paid to the question as to whether 
the virus passes into the gljeerine itself. A number of brains of 
animals that had succumbed to rabies were immersed at various tem¬ 
peratures (0° C., 12-15° C., 37° C.) in glycerine kept in a vessel in the 
dark. In from 6-10 days the glycerine was filtered through muslin 
or filter paper and injected intramuscularly into guinea-pigs and rabbits. 
Six out of 13 animals were subsequently definitely proved to have 
succumbed to rabies. The infeciivity of the glycerine in these cases 
would appear to be due to a diffusion of the virus and as there could 
be no question of its grovdih the virus thus differs considerably from 
a number of visible micro-organisms such as the anthrax bacillus 
and the tubercle bacillus, which show no tendency to spread from 
organs such as spleen into the surrounding glycerine. 

ii. A number of brains of rabbits or guinea-pigs dead of rabies 
were washed in normal saline solution and immersed in a vessel con¬ 
taining about 50 c.c. of sterile glycerine. The brain of a healthy rabbit 
was suspended in this liquid and the whole kept in the dark at room 
temperature. Pieces of the healthy brain taken at intervals from the 
4th to the 12th day were found to induce rabies in about one third of the 
animals subsequently inoculated. 

Positive results were likewise obtained when the brains of animals 
immune to rabies such as the fowl or land turtle were suspended 
in the glycerine. Similarly when the liver or kidney was used instead 
of the brain positive results were obtained in a certain number of 
cases. The author concludes from these results indicating the 
diffusibility of the virus that the Negri bodies of rabid brains are 
in all probability devoid of pathogenic action: they are very likely 
products formed in the defence of the body against the causal 
organism or toxin. 

iii. Inoculation of rabies virus sub-durally into the rabbit constitutes 
one of the most severe tests to which a laboratory animal can be sub¬ 
jected. With precise regularity the animal shows the first symptoms 
on the 6th or 7th day and succumbs from 3 to 5 days later. Out of 
several thousand inoculations thus performed by the author at 
Constantinople one rabbit only was found resistent The operation 
was repeated three times on this rabbit without success. Viala 
observed one similar ease in 1909 at the Pasteur Institute, Paris, 
vrhere several thousand such inoculations have been performed. In 
this paper the author places on record the case of a rabbit which 
showed exactly the same history as the above at Tangier. The 
natural immunity in the case of these rabbits is of somewhat 
extraordinary interest inasmuch as it is found extremely difficult to 
confer protection against street rabies on the healthy rabbit in the 
laboratory. 

iv. Ten adult guinea-pigs were fed with emulsion of brain substance 
taken from animals that had succumbed to rabies: three subsequently 
died from rabies. One of the STOptoms was marked sniffing and 
thus it was suspected that infection might have taken place via the 
nostrils. In a second series of experiments 30 young guinea-pigs 
less than 25 hours old received a thick emulsion in milk of fixed yirua 

had been adapted by numerous passages to the body of the guinea- 
pig ; great care was taken to avoid contalnination of the nasal mncohs 
membrane. The result was absolutely negative. Twenty yoting 

f 



¥oL 6, No. 3,] Diseases due to Filtembh Viruses. 


183 


rabbits from 8 to 12 days old were made to ingest an emulsion of 
fixed virus in a similar manner. No deaths occurred. 

The mucous membrane of the digestive tract of the rabbit and 
guinea-pig thus appears to offer a powerful resistance to penetration 
by the rabies mriis inasmuch as young guinea-pigs even a few hours 
old could not be infected. This resistance is very remarkable inasmuch 
as closely related rodents, namely the Muridae. can be infected very 
easily, even as adults, by way of their digestive tract. 

V. Konrabi and others have recently proved beyond doubt the 
hereditary transmission of rabies in certain cases and the question 
arises whether the virus can be transmitted at the time of conception. 
In order to elucidate this question the author performed the following 
experiments on the guinea-pig, in which animal genital excitability 
is as a rule most marked, especially when infected with “street” 
virus. Transmission at conception would require the presence of 
the virus in the spermatozoon or in the ovum and thus the experiments 
were carried out with the contents of the seminal vesicles of the testicles 
and the ovaries of rabid guinea-pigs. Ail the experiments were carried 
out with “ street ” virus maintained by transmission through a series 
of guinea-pigs. 

The contents of the seminal vesicles of 15 guinea-pigs that had died 
from rabies were emulsified in normal saline solution and in each case 
inoculated under the dura mater of a rabbit and of a guinea-pig. In 
addition the inoculated guinea-pig was injected into the muscles 
of the neck with the whole of the emulsion that had not been used 
up in the sub-dural injections. None of the inoculated animals 
developed rabies. 

The testicles of 6 rabid guinea-pigs were macerated and the whole 
of the emulsion inoculated under the dura mater and into the neck 
muscles of 12 guinea-pigs. None of these developed rabies. 

The ovaries of 6 guinea-pigvS that had died after inoculation with 
“ street ” virus were carefully triturated in salt solution and inoculated 
sub-durally and into the neck muscles of 6 rabbits. None of these 
developed rabies. 

Finally, the bodies of 48 guinea-pigs .that had died of rabies were 
kept for from 24 to 48 hours at laboratory temperature before the 
ovaries (24 guinea-pigs), the testicles (12 guinea-pigs), and the contents 
of the seminal vesicles (12 guinea-pigs) were excised and used for 
^inoculation. These were inoculated exclusively into the neck muscles 
of the rabbit or guinea-pig, in order to eliminate the setting up of 
meningitis due to the inoculation of post-mortem invaders. In order 
to make up for the decreased amount of severity following this method 
of inoculation the author inoculated double the quantities used in 
the preceding experiments into each animal. None of the animals 
inoculated (12 rabbits, 24 guinea-pigs) developed rabies. 

The absence of the virus in the semen has already been demonstrated 
by various authors, Blasi and Russo Travali are the only workers 
who claim positive results. No work appears to have been hitherto 
performed on the ovary. All the animals inoculated by Remlinger 
were kept under observation for 16 months subsequent to inoculation. 
He thus concludes that rabies is not transmittp8 ’ 
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that all eases of hereditary rabies are connected with placental 
infection. 

vi. The author recalls the results of the last-described experiment 
in which the ovaries^ testicles and seminal fluid of giiiiieajiigs were 
used for inoculation in from 24 to 48 hours after death: from these 
he concludes that the onset of putrefaction does not bring about the 
presence of the rabies vh'us in an organ where it is not found during 
life or during the first few hours after death. 

The cpestion next arises whether the virus may gain access after 
death into an organ in which it is not constantly present during life. 
The spleens of 12 guinea-pigs killed a few hours before natural death 
were emulsified and in the case of the emulsion from each spleen as 
niiieh as possible was inoculated sub-durally and the remainder into 
the neck muscles of a healthy guinea-pig. Three of the inoculated 
guinea-pigs developed rabies while 9 remained healthy. Twelve 
other guinea-pigs were inoculated vsiniilarly with vspleens taken in from 
1 to 12 hours after natural death ; 3 out of 12 likewise of the inoculated 
animals developed rabies. In a third series of experiments 12 guinea- 
pigs dead of ‘‘ street ” rabies were left from 24 to 48 hours at laboratory 
temperature and emulsions of their spleens then inoculated into the 
neck muscles of healthy guinea-pigs; 1 animal only developed 
rabies. 

Inasmuch as the greater number of negative results in the last 
experiments might be due to the diminished severity in the method of 
inoculation the author inoculated into the neck muscles of each 
guinea-pig from 2 to 3 spleens in order to counterbalance this factor. 
Also in this series of experiments the carcases were left unopened for 
from 2 to 3 days. Out of G guinea-pigs inoculated 1 only developed 
rabies. It would thus appear that instead of favouring the 
iniiltiplicatLon or diffusion of the Auriis the onset of putrefaction 
caused it to be les>s readily discoverable. This fact^ however, is 
most probably due to the lessened chances of infection on account 
of the method employed of inoculating intramuscularly. 

In a final series of experiments this cause of error was eliminated. 
The suprarenal capsules of 16 rabid guinea-pigs killed just before 
death wem macerated, emulsified, and inoculated into the neck muscles 
of 16 guinea-pigs ; 7 (44 per cent. ) developed rabies ; the others sur¬ 
vived. Another series of 16 guinea-pigs was similarly inoculated 
with the suprarenal capsules of 16 guinea-pigs dead of rabies and 
kept for from 24 to 48 hours at laboratory temperature before post¬ 
mortem examination was performed; 11 (68 per cent.) developed 
rabies, the others survived. 

It appears from the above data that post-mortem generalisation 
of rabies is rare and inconstant. Moreover, the experiments that have 
hitherto been performed in order to ascertain the distribution of the 
virus in various organs are not apparently vitiated with serious error 
on account of the fact that account had not been taken of the possibility 
of generalisation. 

The virus appeared to become less readily diffused in the animal 
body than it does m vitro in normal saline solution, Locke’s fluid, 
glycerine, and other %uids. 



¥oL 6. No* 3.] Diseases due to Filtcrahk Viruses, 


185 


Lanfranchi (A.) & Lenzi (F.). Sur le passage du firus rabiqiie de la 
m^re an foetus^ [Passage of the Eabies Viras from Mother to 
Foetus.] — C. R. Soc, Biol, 1918. Apr. 27, Vol. 81. No. 8. 
pp. 396-398. 

A pure bred wolfhound bitch, 10 months old, was brought under 
the authors’ observation suffering from dumb rabies. This animal 
possessed a history of having been in contact vith a dog suffering 
from rabies and though it showed no obvious signs of having been 
bitten it was quarantined for 6 months. It was then returned to its 
o^\T:ier, and lined by a great dane. The bitch died the day after it 
had been brought to the author’s clinic and seven full-grovoi foetuses 
•were withdrawn post-mortem. Examination as to the presence of 
Negri bodies in the hippocampus gave positive results in the case 
of the mother but negative in the case of the foetuses. 

The spinal cords of the bitch and the seven pups were withdrawn with 
sterile precautions and inoculated into rabbits either sub-durally, 
into the anterior chamber of the eye, or intramuscularly. All the 
rabbits inoculated succumbed with characteristic symptoms of rabies 
on the 12th day. The rabbits were submitted to careful clinical 
observation in order to make certain that they were really suffering 
from a rabies infection. The rise in temperature shown to occur by 
Babes at the commencement of the disease was looked for in 
particular and also the loss in weight to be noted in rabbits dead of 
the infection was established up to a third series of passages. 

In the above case there is thus no doubt that the rabies virus, 
traversed the placental filter and reached the nervous system of the 
foetuses from the mother. 

Contrary to the statements of Loir and Koneadi no attenuation 
of the virus was noticed after it had passed through the placental 
filter; there appeared to be no differences especially with regard 
to the duration of the disease and its clinical course. According to 
Konradi the period of incubation in guinea-pigs inoculated sub-durally 
with brain material from foetuses may be extremely long, even up to 
725 days in one of his cases. It is thus probable that the negative 
results claimed by some authors, such as Repetto, -were due to the 
fact that the experimental animals were not kept long enough under 
observation, 

Koyano (Tadayasu). Beitrage zu den experimenteilen Studlen iber 
die Lokailsation des Wutvirns* [Experimental Studies on the 
Distribution of Rabies Virus.]— Miiteil, a, d, Med, Fak d, Kais, 
Vniv, zu Tokyo, 1917. July 9. Vol. 18. No. 1. i3p. 91-101. 

Although the virus of rabies resides principally in the central nervous, 
system recent work of authors shows that it varies greatly in quantity 
in different parts of the brain and spinal cord and the nerve trunks; 
with regard to its presence in the cexebro-spinal fluid and other organs, 
of the body opinions are somewhat sharply divided. 

An interesting review of this subject is given by the author. In 
his own experiments a number of rabbits were injected with “ fixed ” 
virus and after their death various parts of the central nervous system 
and other organs inoculated into healthy rabbits. He concludes 
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subliaqualj and parotid, as well as the haematopoietic organs sueb. 
as the spleen and lymphatic glands, are not invaded in the case of 
infection with the '' fixed virus or, at any rate, the presence of virus 
cannot be demonstrated in them by animal experiment. The 
secretory organ found inside the skull, that is to say, the anterior 
lobe of the pituitary body, on the other hand, is certainly virulent. 
The posterior lobe of this gland was also found to be constantly virulent, 
whilst the cerebro-spinal fluid on the other hand, taken from the central 
canal of the spinal cord and from the sub-dural space, was avixulent. 

ScHERX (Kurt) & Mavribes (Kikolaik). Ueber Rinderpest. (Erste 
Mltteilung.) Spontane klinische Heilungen be! Rinderpest, 
[Spontaneous Clinical Recovery in Rinderpest.]— Ztschr. 
/. InfeUionshr, . . . d. Haustiere. 1918. June 3. VoL 19. 
Ko, 3. pp. 193-196. With 3 charts comprising 50 figs. 

In the fourth stomach of apparently healthy cattle killed at an 
abattoir in Asia Minor Mrowka observed lesions very closely resembling 
those of rinderpest. The investigations carried out by the authors 
were made in order to determine whether these were in reality spon¬ 
taneously healed rinderpest lesions. Their observations were made 
on so-called virus cattle used in the anti-rinderpest serum institute 
at Pendik. 

The majority of these animals became so severely affected after 
artificial infection that they were bled for virulent blood when 
the symptoms were at their height. In many cases, however, the 
animals manifested after infection only slight symptoms and subse¬ 
quently became recovered in the clinical sense. It has recently been 
customary to slaughter all these apparently recovered animals and 
thus opportunities were afforded for a minute examination of the 
various organs. During the years 1915-1917 1,734 animals were 
infected with virus and of these 543, or 31*31 per cent, recovered. 
These comprised almost exclusively Anatolian cattle, which are much 
more resistant to rinderpest infection than European breeds. In 
natural outbreaks it is estimated that frojn 45-50 per cent, of these 
native cattle spontaneously recover. 

The authors carefully depict on their charts the results concerning 
50 of these recovered animals—including date of infection, clinical 
symptoms, date of slaughter, and post-mortem changes when present. 
From these results it is noticeable that the great majority of the 
cHnically recovered animals still showed evidence of rinderpest on 
post-mortem examination. The results in the case of three of these 
animals may he given briefly in order to demonstrate this. 

One animal after subcutaneous infection showed clinical symptoms 
lasting 4 days. Forty-one days later it showed typical lesions in the 
fourth stomach consisting in ecchymoses of the mucous membrane 
of the pyloric region. The second animal manifested clinical sjnmptoms 
ending 13 days after the artificial infection. On slaughter 88 days 
later it showed typical lesions in the heart and fourth stomach (very 
numerous widespread protruding haemorrhages under the endocardium 
of the left heart; recently healed congested scars on the pyloric 
mucous membrane; the fourth stomach was used for artificial infection). 
The third animal showed no apparent clinical symptoms and no rise 
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in temperature after artificial infection. Nevertlieless on slaughter 
20 days after infection it showed a few congested healing patches 
on the pyloric mucous iiienibrane. 

In cases where the rinderpest infection was complicated by the 
piroplasmosis due to P. bigeminum or Theileria the process of 

healing in the lesions involving the mucous inemhiane of the fourth 
stomach was considerably retarded. From their results the authors 
consider that in rinderpest infected countries lesions of the fourth 
stomach and of the heart particularly are to be looked for as evidence 
of recovery from rinderpest. In infected animals lesions may be found 
even in cases that showed no clinical evidence of the disease during life. 

Aldigb (E.). Notice sur la pMpneumonie contagieuse des hovid^s m 
AMque oceidentale franeaise. [Contagious Bovine Heuro-Pneu- 
monia in French West Africa.]—^Imprimerie du Gouvernement 
general, Goree. 1917. Abstracted in Rev, Gen, Med, Vet, 1918. 
Apr. 15—May 15. Vol. 27. Nos. 316-317. pp. 152-153. 

‘‘ The above disease affects cattle and buffaloes. A few species of 
wild cattle such as yak and bison are susceptible while all other species 
of animals are resistent under natural conditions of their life. 

“ The Peuhls of Guinea term the disease Dieppe, meaning lung, and 
hence, disease of the lung. It seems that pleuro-pneumonia has been 
in existence for a long period in French West Africa. It persists in an 
enzootic form in Central Africa and Mauritania, whence from time to time 
it spreads and produces severe outbreaks in the breeding districts of French 
West Africa. 

'' The disease has been recorded since 1912 in Soudan, Dahomey, the 
Ivory Coast, Guinea, and Senegal; it has appeared in a very severe form 
and" caused considerable losses. In th|s territory pleuro-pneumonia 
presents the same clinical and post-mortem appearance as it does elsewhere. 

'' Different breeds appear to vary in susceptibility. The breeds found 
along the Dahomey coast ‘ seem to be refractory to pleuro-pneumonia ’ 
(Pecaud). In French West Africa the n’dama breed of Guinea is more 
sensitive then zebus and cross breeds. The increase in breeding operations 
in the country and long journeys favour the dissemination of the disease. 
Ijj the event of great outbreaks centres of infection appear along the traffic 
routes. 

The author studied the effects of inoculating pleuro-pneumonia lymph 
into young cattle; the injection of 2 c.c. just behind the shoulder gave 
varying results from a very extensive oedematous swelling down to no 
apparent reaction. Older animals seem to react more frequently and 
exhibit more severe reactions. 

‘‘ Preventive inoculation has been practised by the Moors for several 
centuries, and it is of common use among certain peoples and completely 
unknown among others. The natives usually insert under the sldn of 
the forehead a small piece of lung that has been allowed to macerate for 
several days in water or buried in earth or sand. Calves are inoculated 
in the ear, caudal inoculation is not practised. Aidig4 recommends 
the inoculation of lymph diluted in a watery solution of carbolic acid, 
glycerine and citric acid. The virus is injected into the tail by inoetdation 
into the superficial structures. The subsequent history of the animals 
and the complications that occur are very much the same as those observed 
in the case of European cattle. Sometimes, however, swellings develop at 
a considerable distance from the point of inoculation. 

“The author does not believe that the method of stamping out is 
applicable in combating pleuro-pneumonia in West Africa, inasmuch as 
the centres of disease are innumerahle and the animals ai*e moved about 
so frequently. The application of any other means likely to produce 
good results Is difficult. * A rigorous mophyla^is of the infection [he writes] 
is at the present time impossible in French West AfWea.’ 
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VAN Saceghem (Reii6). La peste du eheval on horse sickness an Congo 
helge* [Horse Sickness in the Belgian Congo.]— Suit Soc, Path. 
ExoL 1918. May. Vol 11. No. 5. pp. 423™432. 

Horse sicknesvs has only been observed in the Belgian Congo in the 
Province of Katanga where it has appeared, in the form of an epizootic 
in the stud of the Zambi Agricultural Station, Lower Belgian 
Congo. In order to confirm the diagnosis the author injected into 
a healthy horse 2 c.c. of oedematous fluid collected from the inter- 
muscular spaces of a horse that had just died of the disease. Pour 
days after inoculation the horse showed a marked foetid diarrhoea 
and towards the end of the 5th day the temperature began to rise 
slowly. On the 6th day distinct symptoms became observable, tem¬ 
perature 40*4^ C., conjunctival mucous membrane congested and 
membraiia nictitans covered with large petechiae; laelirymation, 
upstanding coat, and depression were also noticed, but the appetite was 
maintained. Also numerous wheezing noises were heard, buccal niiicoiis 
membrane was congested, tongue thickened, salivation increased, 
respiration accelerated, pulse 90 and strong. On the 7th day these 
symptoms remained, temperature 40*7° C. and the pulse became 
thread-like; appetite remained. On the 8th day the appetite was 
lost, the temperature fell from 39° to 36*5° C. and the horse died on the 
moinmg of the 9th day. It is stated that the lesions usually seen in 
horse sickness were all discoverable post-mortem. 

With regard to the origin of the outbreak among the horses the 
following somewhat striking observations were made hy the author. 
Horse breeding had been carried on very successfully at Zambi since 
1908 and no cases of horse sickness or other serious disease had been 
observed among the horses. In May 1917 a flock of sheep was imported 
from Angola and these were allowed to graze for several days in the 
pastures occupied by the horses and cattle of the station. These 
sheep were affected with several parasitic diseases and then a large 
mortality occurred among the flock. The sheep died after having 
shown fever, and also spasms and stiffness of the limbs were constant 
symptoms. On post-mortem examination the lungs were covered 
•with large petecMae; the pericardial sac was greatly distended and 
surrounded at its base with a gelatinous exudate. The pericardial fluid 
was very abundant (more than 100 c.c.), white and rapidly coagulated. 
Gelatinous amber-coloured masses were found on the peritoneum and 
the omentum was covered vuth an exudate of a gelatinous aspect 
and consistency. The liver was hypertrophied. 

A few weeks after the arrival of these sheep at Zambi horse sickness 
made its appearance and subsequently caused very serious losses 
in the stud. 

The symptoms and lesions observed in the case of the sheep were 
identical with those of the disease known as '' heartwater ’’ and thus 
the author was led to believe that heartwater and horse sickness 
might be two diseases possessing a common origin, as previously 
suggested by Ebinqton and Morton Coxjtts. In order to obtain 
experimeiital evidence in support of this view the author injected, 
subcutaneously a Java horse bom at Zambi with 20 c.c. of pericardial 
fluid from a sheep showing symptoms ofheartwater and slaughters! 
in extremis. The horse died 9 days after the injection of the fluid 
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with, all the symptoms and lesions of horse sickness. The author 
thus feels justified in stating that horse sickness was introduced into 
Zambi a flock of sheep coming direct from Angola. These sheep 
were said to have come from a district where “ everything died.’^ 

The question arises whether the lesions of “ heartwater ’’ observed 
in the Congo in the above sheep Avere identical Avith those found in 
the disease long known to affect cattle, goats, and sheep in South 
Africa. The author himself was unable to reproduce the disease by 
inoculating an ox of the Dahomey breed and a Breton heifer with the 
blood of Angola sheep affected Avith heartwater,'’ but, on the other 
hand, the susceptibility of these breeds for heartAvater,” has not been 
studied. In the case of native sheep, which are naturally resistant 
towards heartwater ” the injection of blood produced marked 
febrile reactions. A native goat shoAved a temperature reaction of 
42° C. subsequent to inoculation. 

Theiler and Stockman, hoAvever, showed that goats A^accinated 
against horse sickness were still susceptible to '' heartw^ater ” infection 
and thus concluded that the two diseases were not caused by the 
same virus. Van Saceghem’s experiments showed that native sheep 
exhibited a febrile reaction after having been injected vfith the virus 
of horse sickness, and his experiments Avere thus in concordance 
Avith those of Edinoton, 

It has not been shoAvn that the Aurus of horse sickness can give 
rise to " heartwater ” experimentally. 

Theiler showed that the virus of horse sickness could be transmitted 
by inoculating goats and dogs in series. 

Experiments performed by the author at Zambi on the transmission 
of hoivse sickness to cattle gave negative results. On the other hand 
a goat inoculated Avith defibrinated blood from a horse affected Avith 
horse sickness succumbed 15 days after the injection. A sheep 
inoculated with citrated blood from a lamb dead of the disease 
causing serious losses among the Angola sheep died a month afterwards ; 
a goat inoculated vith defibrinated blood from this sheep died 16 days 
afterwards Avitli the same symptoms as the goat inoculated with horse 
siclaxess blood. 

The tick AmUi/omma hehraetmi is recognised as the transmitting 
agent of heartwater ” in South Africa. This tick does not exist 
at Zambi but A. variegatum and A. splendidurn are to be found there* 
Sheep dead of '' heartwater ’’ and horses dead of horse sickness were 
infested especially Avith EMpicepJialiis appendiculatus and R. evertsi 
var. (dhigeniculatus. The outbreak of horse sickness in Zambi spread, 
however, among horses from which ticks had-been carefully got rid 
of, and in a district where there Avere no ticks. Ticks, how^ever, have 
been proved to harbour the Aurus for a very considerable time in their 
bodies. It has, however, been shoAvn that mosquitoes and other 
biting flies are capable of transmitting the disease. The author 
observed that horse sickness propagated especially Avithin a limited 
area and particularly among horses belonging to the same lot. Police 
horses traversed the whole region during the course of the outbreak 
and the only precaution taken was to keep them at a distance from 
the infected kraals. None of these horses became infected. For 
this reason the author believes that the principal transmitting agent 
at Zambi is a small biting fly of the genus Gulicoides Latr. closely 
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relatexl to 0. nemri Aust. Tlie^so never separato themselves ffoiii the 
^ijroups of lioTHcs and are dillicult to find during t}u‘. day. They are 
only seen flying fruiu animal to animal b the vcuy early mornitig, 
and oiUm make their way into the (amchal cartilage of the. ivd,i\ .During 
oiithrea.k there wc'.re also to he found nunioroiis Hies of the. 
sIHH*ies TabdH 1 f.s pinio. 

A l>,w snuill inKptaanients in the treatment and control of the dise.ase 
were uuderiuJuni. 

following a,re the authorh conclusions * 

(1) nearl.wat<‘r ” of sheep gave rise to horse sickness in the horse but 
was not trauvstnissiblc to cattle/ 

(2) Tlu‘ virus of horse sickness produces febrile reactions in goats and 
sluicp. 

(3) The virus of horse sickness and of iieartwater ’’’ should he e.oii- 
•siihwod as two varieties of the same virus. 

(•t) IIors(‘. siekiH^ssis spread at Zambi esneeially ])y biting Hies dulir.oidrs 
and Tabanus. 

(5) Horses of the Ibiyar, (tayor, and Senegal breeds very rrsisla-nii 
towards horse si(‘kness. On the other hand horse.s of On^ArHiMnu'S, Ja-va. 
(Sandal Wood), and Kussiaii hre<als show liitU^ resist aiiee. 

(0) Large doses of eaniphorate.d oil injected subcutaiueously bring aboid. 
;,good results iu the t.imtiinent of liorse sickness. 

(7) It seems that one can iinnmnisc horses by progr<‘,ssive injections 
of virident serum inivtal with an e(|ual volume of giyesninc^ a.ud aJ!ou(‘d 
to oomc in coiiirict with of its volume of sulphuric etlun* for 12 hours. 


MISCELLANEOUS. 

Dobb (Sydney). Studies in Black Disease. A Braxy-LIke Disease of 
Sheep.— Jl. Comp. Fat^i. & Therap. ]91<S. Mar. 30. Vol. 31. 
Pt. 1. pp. 1-35. 

This article is of great general interest inasiniudi as it throws light', 
on the role of the anaer(>l)ic organisms iiKunmimiLvl by various 
investigators as the cause of braxydik<‘. iliseases iu slu^ep iu vaahms 
parts of the world. The disease known as btu*l< (iis<'a.sestudi(M! 
by Dodd appears to have <‘ause<l considerable inort-ahty a-mong slnH‘p 
in the Southern ilighfainls of Ntuv South Wah^s for ifn-, bud/ Tib y^ai's. 
The condition owes its name piobahly to the (‘{uh- that, llie imdtn*- 
surface of the skin assumes a dark colour soon after removal from the, 
body. A condition which is ve.ry similar if not idcmtieal ocfmrs in 
Victoria and was investigated by Gileittu (IblO- J9JI) who u.ssigtied 
.as the cause of the disease a bacillus (Gilrutli’s bacillus). ^Jhie clinical 
features and lesions of the disease also resemble thosti of a braxy-like 
'disease of sheep in Tasmania and of the disease known as brax} or 
bradsot in Europe. 

The so-called black disease is distiuctly enzootic in charac'tea:; a 
high mortality may occur among sheep kept in certain, paddocks 
whereas in closely adjacent ones no losses occur. The <liseasc usually 
makes its appearance about Eebruary (late summer) and lasts until 
.about May (early winter). Animals may be attacked at any age 
and those ahected are invariably in good condition; sex does not 
appear to play any part. The mortality varies considerably every 
jear; in some flocks it may rise from 15 to 30 per cent, per annum. 
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Unless sheep are watched closely all day no symptoms are observed; 
fclie animal is simply found dead. If a flock is very carefully watched 
cases are found to show slight sifijns of illness prior to death. These 
do 3iot geiKually Iasi more than a few hours and a sicdc animal is found 
iio become separaf.ed from fhe re,st of tlie ilocdvu stagger, and then lie 
down tpiietly ; the temperaiim^, varie.s from lOT^ to lOT*^ F, ; there 
is marked iiijectiois of the visible nnu'ous nHun!)ranes, the respirations 
are shallow and the yndsc weak or almost imperce])tibl(\ 

• The post-mortem (‘vumination shows changes such as would he 
brouglit. a,bout by a severe toxaemia and the nature of the lesions 
is rapidly masked by jiost-mortem decomposition. In animals 
(‘xamiiicd immediately after death or killed when on the point of 
death then', is usually obseived (‘ongestion of the subcutaneous vessels^ 
sometimes a considerable (‘xc(\ss of clear stra.w-c()loiired (hiid in the 
serous sacs; the liver, s]>}e{‘u, kidneys, and lymplmtie glands are 
congcNsted in varying d(\gr('es, tlu^- mucous mmnbram^. of the abomasum 
in a fewcasi^s shows congestion, wdiile that of the small intestine appears 
in show invariably intense congi'stion ov(U’ a considerable extent of 
its surfuA'.e. 

hi It) 11 the aiithoFs inv<',siigalions with rt\gard to the etiology 
of tlu5 (lisease W(U‘e all performed with ma((a‘ial olitafned from slu^ep 
recmitly found dt^ad. It was found that suhentaneous inoeulatioii 
into susceptible sheep of luairt Idood a,nd peritoneal fluid from sheep 
found (h*ad resuli.e<l in <h‘aih. Tfie priaeipal ])ostr'mortem lesions 
produ(H‘d bore more rosemblanc.i^. to those of malignant oedema than 
thos(‘. of black disease. Feinling experiiueiits with minced up 
abomasum, intestine,s, livmv kidneys, (^.tc,., were negative. IVo main 
typ(\s (di batdiili, i)otli anaerob(',s, were isolated from the sheep found 
(hnul, viz., (1) l)rax:y typiN (-) malignant oedema type. Experimental 
inocmlation into slump of tlu‘. bacillus of the braxy type which was 
isolatiul from ilu*, slump found <le,ad of black disease had various 
results •sonudumes death, l)ut more frequently only a hujal lesion 
witli slight vsystemic disturbaium. Feeding experimmits on sheep 
witli various bacilli isolated wore negative. 

With guin<ui“pigH subcutaneous inoiailation of the braxy typo of 
biudllus in young cultures in doses of. Od to 0’5 c.c. was invariably 
fatal witliiii 20 hours, often within 1(> hours. Witli snialkr doses 
(01)5 c.<*.) (huitii might bo delayed a few hours. Small doses of this 
organism wm;e not jiathogeriic to rabbits. 

Idle, author, however, hesitated to conclude that this braxy type of 
(irganism was the cause of the natural disease in sheep, and thus during 
the years 1915-1917 he carried out his farther researches in the field 
and observed flocks in which cases were liable to oc/au* in order to 
study tlu^. disease in, and obtain materials for inoculation from, sheep 
immediately after death or killed just before death would have taken 
place. Twenty sheep were discovered ill at dillercnt times and a 
number of sheep, guinea-pigs, axid rabbits were inoculated subcuta- 
nc'iously, or intrapcritoneally with blood, exudates, or emulsions of 
organs citcc, r<miov<Ml from the axurnals directly they had died of the 
dismise, taking pr(x;autions to avoid contamination. No distinct 
r<3actiofi was producjcd (wexx although large doses were often injoctecL 
Similarly cultunil examinations gave negative results with only four 
exceptions, viz., one case in which a Uoli-lUm bacillus was isolated 
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from tlie liver and mesenteric lymphatic gland, a sc^eojid case in wtiicli 
a short anaerobe pathogenic to guinea-pigs in large dose.s but not 
to b1kw|) was isolated from the hepatic lymphatic, gland, a i.liird casi^ 
in which a short anaerobe non-pathogenic to sheep, guinea-pigs, or 
rabbits was isolated from the liver, aiul a Eourih cas(^ in which a,ii 
tunaerobe producing various results upon inoculation into sluicp, fata! 
to guinea-pigs in rather large doses, bxit noii-pathogenic to ral')bits, 
was isolated from the lung and adrenal gland. These organisms, 
wlii(ih w(u*e foiixid in exceptional cases, could not be incriminated as 
the causal organisms. Microscopic examination of smears from organs 
and tissues likewise gave negative results and similarly histological 
examination of tissues fixed immediately after death of the animal 
showed no organisms even although profound structural cliang(\^ 
were often observed. No pasteurella organism was dis(‘ovcred in any 
of the author’s cases.. 

These investigations thus appear to prove (conclusively that the 
braxy-like bacillus discovered in sheep Cound dead o£ the so-calhal 
black disease soon after death is merely a post-mortem or agonal 
invader, and the author suggests the probability that the sainc^ a])plies 
to the anaerobes incriniinated as the cause of similar conditions in 
other part;S of Australia and of braxy and bradsot in Europe. Vaaious 
hypotheses with regard to the etiology of black disease are discussed. 


Ceoss (H, E.). Some Camel-Feeding Experiments, 

Research Institute, Fu$a, — 1918. Bull. No. 77, 8 pp. 1918. 
Calcutta: Supt. Govt. Ptg., India. [Price As 2 or 3i.j 

Our knowledge regarding the quantity of fodd(W that a canu‘] required 
is very limited, and no experimeuts liave, so fai* as I am aware, he(‘n en.rne<l 
out to determino ihe quani-ity of fodder tkat a camel requin^s (o k(*ep 
Mm in condition. Keqxiests having been fmqiiently made by mill (ary 
authorities for information regarding the (|uaiitity of fodder (hat shotilll 
bo given to camels, it was decided to <‘ariy out mim\ leediug txperimeius 
on thoHO animals. 

“The only eamcls available for the puipose wen* )nt‘diuin“HiyaH! ea.inc'ls 
suifering from surra (7-d4 years old). It woxiid lmv<‘ h<‘eii much more 
satisfactory had it b<‘.en possible ca.ny out (hc‘. ex|H‘rim<ii(s with mm- 
surradnfocted camels, but this it was not ix^wsihlc^ In a,rr 3 uig<\ 

“‘The camel is an animal that can b<*. tnuned to (‘at. almost imyilung, 
and the fodder on^ whmh he Emds vaiim greatty in dillemni pa.rts of llu^ 
world. The IHinjabi cametmen prelVr browsuig (o stall %iV(xi‘mg, and 
undoiibbjdiy the cam<a thrives well if snmci(‘-nt t/im(^ is alh^wed for browsing, 
and the browsing is of good quality. Wlum tlu^ luowsing is poor or 
sulHcient tiimi is not available, foddej* smdi as mimt, hkum (iH‘a- st raw), woih 
hhusa {Rhciseolus aconUifolius, straw) and uiwuji mtiwjo 

straw), and, when in the season, gretm lam-mira, {Eruea Hudra), gixam 
moth {FhaseoUs aconiiijolius) and gr<‘<‘n gram am fed t(» the (uimels. Ah a, 
rule the camelinan docs not feed gram to'his canuds, hohig nnabh^. to afToj-d 
It. fJhiUa bimsa (wheat straw) and fhaliyiU (Erma sallm stalks) tire 
occasionally fed. Camelmcn however do not liko chUiu hkma (whc‘at 
straw) as a camel fodder and phadyat {Emm saliva stalks) has T)robablv 
little nutritive value. Without doubt a camel, thrives b<‘Ht <m fod<l('r 
and browsing that he has been acemfitomcjd to, A camel brought to a 
district, the browsing in which difiers from that to which hc^. has boon 
accustomed or when Btalhfcd on foddeu that he has not been used to, will 
fall oft m conditon; bxxt if ho is carefully looked after and only lightly 
loaded to start with, ho quickly becomes aoemBtomed to ihe change and 
will rapidly regain his canditiom 
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Experiments regardini^ ilie quantity of fodder a camel will eat were 
carried out with the following :— 

(1) Gram and mism hliusa, 

(2) illis'm blmsa witiioui. grain. 

(3) Gi'ani and molli hhusa, 

(4) Ilolh blmsa without grain, 

(a) Barley, tiiriiips and miolh blmsa, 

(t>) Gram and green /nm-wtra. 

( 7 ) GnMMx sarson ( Indian colza), 

(8) Oat hay and ordinary hay. 

“ The caniols gofc poor browsiug during the day : the fodder was aiven. 

Ui tile evening at about 5 p.m. 

‘‘Maximum qiianiity of fodder eaten, in addition to poorbrowising, 
fl) 12 lb. gram, and 35 lb, missa blmsa. 

(2) 6 11). gram and 35 lb, missa blmsa. 

(3) 39 lb. missa blmsa. 

(1) 2 lb, gram and 22 lb, missa blmsa (2 year old camels). 

(5) 61b. gram and 4011). moth blmsa. 

( 6 ) 4b Ib. moth blmsa. 

(7) 5 lb. barley, 30 lb. turnips, and 401b. moth blmsa. 

(8) 6 lb. gram and 86 lb. green tammiim. 

(9) 192 lb. green .mr6‘<m. 

(10) 6 lb. gram and 31 lb. hay. 

(11) 17 lb, oat hay. 

“ fSummar!/. The average quantity of fodder oaten, in addition to 

l^oor browsing, was as follows 

(1) 12 lb. gram -I™ 20*6 missa blmsa. 

(2) 6 lb. gram + 23*1 lb. missa blmsa. 

(3) 24"9 Ib. missa blmsa. 

(4) 4 lb. gram, 4” 14*7 mism blmsa (2 year old camels), 

(5) 6 ib, gram + 26*7 lb. moth blmsa. 

(b) 29*9 lb. moth hkiisa. 

(7) 5 lb. barley -h ^d-6 lb. turnips + 26-4 lb. moth blmsa. 

(8) 6 lb, gram 4- green iara-mifa. 

(9) 135"4 ib. gi'cen ear son* 

(10) Oil), gram + 16*2lb. hay. 

‘‘ (hmdmions. Taking into (consideration the fact that these ozperi- 
uieiitH wtcre carried out on camels sufTering from surra and doing no work 
it is probable (hat healthy camels on hard work would eat very much more' 
The evporimonts however show that tho present government ration of 
16 Ib. of a mixture of wheat and missa blmsa per camel is iasufliciont.’* 


Tjuisondeau (L.). i. Coloration du sang i Faide de deux colorants 
de preparation rapide et facile, genre May-Grlinwald et genre 
Giemsa. [Staining of Blood Mnis by Means of May-Grtinwald and 
GiemHa-liko Stains, respectively.]— 0. R. Soc. Biol. 1918. June22 
Vol. 81. No. 12, pp. 639-640. 

- —. ii. Coloration du sang d,l’aided’un colorant de preparation rapide 

et facile, genre M6osinate. [Staining, etc., by Bieosinate.l—76^. 
pp. 641-642. 

The method recommended by this author for the manufacture of a 
Gienvaa substitute has already been described in this Bulletin (VoL 6, 
No. 1, p. 45). The methods of preparation of the products are again 
briefly indicated m tliis article. 
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Prepamfion of Siam No, 1 (May-Griinwald substitute). Plauc^ in a 
glass vessel capable of witlistanding beat 

Glyeeriiie. (ncAitral) .. •. .. 5 (‘.c. 

Absolute alcoliol (or, if unobtainable, 

95 pei‘ cent, alcohol) .. ,. ,. 45 e.c-* 

'Pure medicinal inetliylene blue ,. .. 0*2 gramme 

Pixuich eosiii (Pharniac^ie centrale do 

Prance). 0*05 grainnuj 

Close flask by means of a cork perforated by means of a long glass 
tube, or, if unobtainable, allow flask to remain open. Place the 
flask in a warmed-up water bath, which is then rapidly boiled. Shake 
flask in order to accelerate the solution of the ^stainiBg substances 
and when totally dissolved withdraw flask from water bath, allow to 
cool a little, and pour the liquid into a graduated glass vessel Mak«‘ 
up to 50 c,c. with absolute alcohol, or, if unobtainal)le, 95 par cent, 
alcohol, filter, place in glass flask. 

Preparation of Stain No, 2 (Giemsa substitute). 

Place direct in flask 

Glycerine (neutral) . 25 c.c. 

Alcohol (96 per cent.) .. .. .. 15 c.c. 

Pure medicinal methylene blue . • .. 0*20 gramme 

French eosin .. .. . * .. 0*05 gramme 

Dissolve hot as in the case of Stain No. 1. Add 15 c.c. of 95 pen* 
cent, alcohol if heating has taken place in a flask left open ami Tint 
provided with a long tube, in order to compensate for loss of liquid hi 
evaporation. Pour 4 c.c. of ammonia into the stain and mix. Heat/ 
in the autoclave at 120"^ C. for 20 minutes, the neck of the flask being 
left open. Allow to cool a little, place the stain in a gradiiatcHl glass 
vessel, make up to 50 c.c. with 95 per cent, alcohol, place, in flask 
which is not stoppered until after about a day or two. 

Process of staining. Fixing. The blood snurnr, spre.u.(l in a thin 
film and allowed to dry is placed flat on a tabhu film side upwards. 
Cover with Stain No. 1, place over the slide the lid of jr lN‘tri dish in 
order to guard against too ra])id evapeuaiion, allow t.o jud. lor three, 
minutes. Wash in a jet of distilled wabu^, shake, off exca^ss of walcau 
allow slide to rest on the margin of a glass vessel or Petri dish wit hoiili 
drying. 

Staining. In a small tube graduated to 2 e.c. plaxs' 2 e.e. of distillisl 
water, heat in a flame until air bub))les begin to ris(^, add l)y menus 
of a pipette 4 or 5 drops of Stain No. 2. J\iur hot on snuuir, allow 
to act for 15 minutes. Wash in a jar of distilled water, dry by Liolding 
over the flame for about 2 seconds and blowing on the pr(\parai ioii. 

Differentiation. Pour on the dry preparation held inedined a 5 per 
cent, solution of tannin until the blue colour just turns to red, wasli 
quickly with distilled water and dry rapidly (by heating and blowing). 

This method of staining is useful in Bcarching for haematozoa and 
other blood parasites. It can also be used for routines- study of tluj 
cytology of the blood. Its great advantage lies in the fact, that it 
can be carried out with any kind of distilled water and precipitates 
are not thrown down«, 
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ii. Tlii^ new stain (Rtain No. 3) is a neutral solution of eosinate of 
inetliylene blue transformed by means of ammonia. It is very easy 
of preparation. 

PreparaiioH of A^o, 3. Heat distilled water to boiling point 
and divide as follows 

A -50 in an (niamelled vessxd. Add (t20 ^nammes of pure 
modi(‘inal methylene blue., shake until dissolved. 

B -75 e.e. in a glass vessed. Add 0*30 grammes of Freiicb eosiin 
Sliakc until dissolved. 

Pour B little by little into A. Mix for some time with a glass rod 
after each addition of eovsin, then place on a slide the drop remaining 
suspended to the rod when wdthdrawn. This is first of a deep blue 
tint and free from precipitates; then as the proportion of eosin is 
increased the blue becomes pale and precipitates appear; finally 
the precipitates increase and the licjuid turns to a rose colour. Stop 
the addition of eosin when the colour of a drop becomes pale rose^ 
that is to say, immediately the liquid has turned from blue to red. 
Ordinarily it requires the addition of rather more than 50 cc. of the. 
eosin solution in order to obtain this result 

Add 4 c.c. of ammonia, mix, heat in an enamelled dish covered 
with an inverted jar at 120® C. in the autoclave and then allow to 
become quite cool after having well shaken, the stain by means of 
a glass rod. Filter the mixture through a small filter papei* (e.g., about 
75 mm. in diameter). The reddish coloured filtrate is thrown away. 
Withdraw the filter paper from its funnel and place it on several layers 
of ordinary filter paper so as to form an absorbent pad. Unfold and 
spread the filter paper in order to facilitate desiccation of the 
pi'ccipitatc^s on its surface. Allow to dry in the incubator at 37® 0. 
The dish utilised in tlu^ pjuparation of tlu^ stain is also allowed to dry ; 
wlien the. filter papei* and the dish are absolutely dry (an important 
condition inasmuch as all the ammonia must have become evaporated) 
loosen by nnauis of a scalptf the stain adherent to the filter paper and 
allow it to fall into the dish and crush up by means of a large glass 
rod. Take 100 e.c. of glycerinis<Hl alcohol (absolute alcohol 90 c.c. 
atid gly<‘<‘rinc^. 10 and pour little by little into the dish and hy 
agitating with a. glass rod tlicre arc thus <lissolved the stain adhering 
to ih(^ wall of tlic. dish, thc^ staining powder detached from the filter 
paper a.nd tin* sfialn a^dluuvnt to the ])aper ((‘.rush the*, pamper in contact 
with iho. solvent). Phua^ in a. wadi stoppered flask the Ucpiid tlms 
j‘un olT snc(iessiv(dy and c.arrying with it the still undissolved powder. 
Allow to dissolve for at k^ast 12 liours, shaking the flask from time to 
time if possible*,. Filter through filter paper. 

Proc(\s\H of staining, Btain No. 3 is employed like bieosiiiate. 

Fixing. The smear (spread in a thin film, dried, and bordered at 
one end !)y a gnuiso inmcil mark) is placed horizontally on a table 
smear side upw^ards. Cover smear wfith 0*2 c.c. of the stain (about 
4 drops), cover slide with lid of Petri dish, allow to act for 3 minutes. 

Staining. Add 91) c.c. distilled water (or about 12 drops), mix by 
moving the slide a few timt^s, them allow to remain horizontal. 
Allow to ac*.t for 10- ,15 minutes without touching. Wash with distilled 
wat(u\ shak(^ off excess^plry rapidly (by passing for 2 seconds ovex 
th<^ ilamci a.nd blowing strongly on the pr(j|)aration). 
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TMs st/aiii is remarkably selective and complete. It reveals very 
fine details of ceils and parasites that arc not shown up in the mctluxl 
iirst described (notably all the basophilc gramiles of moiiomielears). 
It is the bcvst method for all detailed blood studies, 1)ut it- has the dis- 
advaiiiap^c of requiring? the use of very pure and neutral distilled 
wai-cn’ (if necessary re-distilled on carbonate of silver). 


REPORTS. 

Muktesar Laboratories. Annual Report of the Imperial Bacteriologist 
for the Year ending the 31st March, 1917. [Siieatij rb (A. Leslitq. | 
—25 pp. With 2 tables. 1918. Calcutta: Supt. Govi/riinl-ing. 
India. [Price annas 5 ox 6c?.] 

This is the first Annual Repoi't furnished by Sheathcr since lie took 
upHhe duties of Imperial Bacteriologist in October 1916 in sueeession 
tofthe late Colonel Holmes. The duties of Imperial Bacteriologist 
up" to the time of Sheather’s arrival were temporarily carried out by 
the^Assistant Bacteriblogist, Shilston (A. W.), who presented the 
preceding report [see this Bulletin^ VoL 5, No. 1, p. 66| axrd has 
also furnished some important observations on rinderpest [this BuUeUn, 
Vol. 5, No 2., p. 120 and VoL 6, No, 1, p. 25]. The services of the 
Pathologist and Physiological Chemist were during the year placed at 
the disposal of the military authorities. In spite of this reduction in the 
staff, however, the production and issue of serum and vaccines from 
the laboratories during the year showed a general increase. Details arc 
first given with regard to administration, including new arrangtnuents 
made for fodder, fuel, and water supplies. The Assistant Ilacterio- 
legist made a nimiher of tours for investigation and advisory purposes 
and with regard to the construc*tion of the new l)tau(d) lubomtory 
at lisatnagar. The Pathologist (Maoaltstre (L IL K.) ca.rrie,d out 
investigations in connection with kunrri ’’ in Assam. 

As in previous years the chief work of tlm laboratory (^onsistcHl in 
the preparation of anti-rinderpest se.riuu. Iduure. wa.s an increasexl 
demand for this product owing to tlui prevalence of the disea-se in 
nearly all provinces, 1,243,670 doses wore prcpartxl and 1/109,220 
were issued as against 1,186,550 doses prepared and 969/160 doses 
issued during the year 1915-1916. In a tabk^ the. rcvsults obtained 
by the use of the serum in the various provinces are given and inasmuch 
as the mortality rate among the whole number of inoculated animals 
amounted only to 0*49 per cent, the author feels ;j ustifted in concluding 
that this serum is of the utmost practical value.’’ Extracts are 
quoted from the reports of the Superintendents of the Civil Veterinary 
Departments Assam, Bengal, and United Provinces with regard to 
the efficacy of the serum in the field. 

11,029 doses of anthrax serum were prepared and 29,069 issued 
as coinpared with 71,870 doses prepared and 48,337 issued during the 
preceding year. The manufacture of this serum was regulated 
according to the demand^ 
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liaemorrliagic septicaemia serum and vacchie.'—122j915 doses of 
‘seriiiii were manufactured and 157,065 ivssued during tlie year under 
report as against 127,365 doses prepared and 79,965 issued during 
the preceding year. The nundxu* of doses of vaccine prepared and 
issued during the year was L<16,5-40 as against 124,150 prepared and 
issued in 1915-19^6. There was an increased demand for both 
these ])ri)diicts and steps were taken to augment the supply. Very 
satisfactory rcrsults were reported after the use ot the serum by the 
fiiiperinteiident. Civil Veterinary Department, Bombay Presidency; 
“ generally satisfactory results'’ were also reported after the use of 
vaccine by the Superintendent, Civil Veterinary .Department, United 
Provinces. The serum is recommended for use to check actual out¬ 
breaks of the disease wliile the vaccine is used in areas where the 
disease is enzootic at the beginning of the seasons when it is most 
prevalent. 

Blackquartor vaccine.—^23,350 doses were issued as against 20,257 
doses during the preceding year. Reports from the United Provinces 
and the Punjab indicate the beneficial results obtained by the use 
of this product. Strangles serum and vaccine, mallein and tuberculin 
were also prepari^d and steps were taken to increase the output 
of the last-named product. A number of special or autogenous 
vaccines wore also prepared. 1’hc routine laboratory work also 
included diagnosis of a number of morbid specimens received for 
examination. 

A study of the complement fixation test and its application to the 
diagnosis of doiirine in .Cndia was taken up by Shilston early in the 
year. Tins discovery that this disease was widely established in 
the Punjab and Baluchistan and threatening seriously to interfere 
with horse breeding operations, made the working out of a reliable 
diagnostic method a matter of great importance.” 

An account is given of inoculation work performed at the Military 
dairy farms. 

Several factors have,combined to limit the amount of research 
work that could be carried out during the past year. The routine 
work of the laboratory and the difficulties of administratiojx were 
grctatly iu(‘.rcased,” A good deal of work was performed with, a view 
to iinproving the methods of serum jnodiiction, especially in the case 
of rinderptjst. A report on the disease of horses known as “ kuiirri ” 
has been pu blislu'xl by the Pathologist. 

( bntagious abortion in cattle was reported from some of the military 
d airbus. 

Sonic experiments were performed in connection with pleuro¬ 
pneumonia of goats. Also, the treatment of surra was further 
investigated but without success. 

The appearance of foot-and-mouth disease in the animal sheds of 
the laboratories in November 1916 caused great difficulties in providing 
ac*cH)mmodation for segregated as well as healthy animals. Additional 
difficulticvS were caused by a serious outbreak of relapsing fever among 
the cjo()li(^.s employed in December 1916 but fortunately by the prompt 
midertaking of sanitary moasurcvS the disease, was soon brought under 
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cootrol ^Tlio, following tai)le showing the aggregat-e results from i-lie 
reports of the various Proviiices gives soiue iiKlieatioti as f.o tlio value 
of the product,s issued by tlie labomtories. 
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BbngaI/. Annual Report of the Bengal Veterinary College and of the 
Civil Veterinary Department, Bengal, for the Year 1916-1917. 
[Smith (A.), Principal and Superintendent.] 4+ii | b'fviii 
With 14 tables. 1917. Calcutta: The Bengal Secretariat Bot)k 
Depot. [Price lOcZ.] 

In the first report the author gives a brief aev,ount. of 11 h‘ getu'nd 
administration and veterinary instruction at the Ihmgal \h44‘riiuu’y 
College, the Epwootic Diseases of Animals DepiuinHud- (^alcuitf't, 
and the Raymond Rescaxrch Laboratory. The, mimlx^r of sindmits a,t 
the College at the end of the session was M8, Tlnu'e luis (xmii a, st(ai,dy 
increase in the inimlxn of students l)ut it appears that t-luu’e remains 
a demand in the Presidtmey for qualilhal vehuinary assistants which 
is not yet satisfied by the supply of (aiudidales. * Tli(‘ tlin^e y(‘ars 
course in English at the (lollege is provid(Ml fnn^ of charge but it s<‘cms. 
difficult to induce iiative Bengalis to undertake' t lu* sin<li(‘s. 

Ill the report of the Civil Veteriiiaiy Department Ca^ in^ainumt 
of diseases and administration of hospitals and disp(msari(*s and 
breeding operations are described. (,lases of gla.nd(‘rs, anthrax, and 
surra were reported among horses, Surra has lately be,en scliedulial 
under the Glanders and farcy A(*ts and it is hoped' that dc,siruction 
of affected animals will tend to the stamping out of the discascc 

There was considerably less mortality from ririderpt^st in the course 
o£ the year as compared with previoiis years and it is stated tliat 
even better results could have been obtained if earlier rc^poris of outc 
breaks were furnished. Foot-and-mouth disease prevailed in almost 
, all districts, and althougli not so fatal as some oilier diseases it is a 
.great menace to the a^udciiltural community, ddm mortality from, 
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haemorrhagic Repticaeinia was greater than usual -1,057 as a,gainst 
880 ill the previous year. A considerably increased iiuinlier ol 
animals were inoculated against this disease. A lew cases of deaths 
from l)laek(|iiarter, anthrax, surra. a.nd some other diseases were 
Imported TIu', numerous tables a[)|)(Uid(‘.d include statements showing 
the r(\siilis of |)reventiv(‘ inoculation during the year. 

BunMA. Report on the Civil Veterinary Bepartment (ineludtng the 
Insein Veterinary School) for the Year ended the Slst March 1917. 
[Evans (Ch JL), Superintendent.]—18 xjp. fcap. With 7 tables 
& I map. 1917. Kangoon: Office of the Supt. Govt. Printing. 
Burma. [Price As. 8 or 9(i,] 

During the 3 mar under consideration 59 pupils were trained at 
Insein, where they are put through a three years’ course, while a few 
were also put through a short course at the Veterinary School, Taunggyi, 
Southern Shan States. Great difficulty was experienced in obtaining 
suitable candidates for admission to the schools. A large ninnber 
of interesting specimens were examined at the laboratory of the Insein 
college. 

The most serious diseases appear to have l)een rinderpesi, anthrax, 
and foot-and-mouth disease, but the year was remarkably free from 
contagious diseases of cattle. The recorded deaths from rinderpest 
were only 2,058- -a tenth of the mortality from the same disease in 
1912 ""1913. The Akyab and Salween districts were responsible for 
half the cas(\s; the former district is annually a large contributor 
to the total number of deaths from this disease and it is lioped to 
make early arrangements for the adoption of preventive inoculation 
measures in this district. Tlie number of deaths from rinderpest 
wa,s considerable in only two of the districts where anti-rinderpest 
serum was used during the year. Prevejitive inoculation was also 
underta.ken with success in the Northern Shan States. Foot-and- 
mouth disease, on t!ie otlier hand, was more prevalent than in 1915'- 
19H), causing (mu* 5,009 ffiuiths as against 1,800 in that year ; it was 
especially virulent in Basst'in, Myaungmya, Kyaiikpyu, andMyingyan. 

Frogn'.ss was made in bringing the subordinate establislmumi up 
to tlte sanctioned strength ; at the close of the year then*, were. 15 
vcittu’iiuiiy inspeci-ors and 142 v(>.terinary assistants in Ikinna proper 
us cornparcMl witli 12 and G30 rc^spcictively iwcdve months bcvfore. 
4hie,s(^ numlxu’s, howi^AW, an^ (|uite inadisjuatc to (*ope with the work 
% owing to large extent of Urn areas now under the control of 
i rid i V i d lu d assi stan t^v 

linualing operations appear to be at a standstill 

III the map givcui the areas ailccted by the principal contagious 
(Hseasc‘.s are indicated, 

Unjon of South Africa. Department of Agriculture, Report with 
Appendices for the Year ended Slst March, 1917,"—158 pp. fcap. 
1918. Gape Town: Gape Times, Ltd. [Price Is. 3(L| (Appendix Jlf. 
Veterinary Research. Annual Report of the iJirectoi: 
[TiimuKR (A.),J ]9.1(1-1917. pp. 45-50.) 

In this important repoi*t an acciomit is first given of the very con- 
sidera.b]c routine work perfonnexl at ih<‘. Omlorstcpoort Jjaboratory 
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and the branch laboratories at Grrahamstown and Pietemiaritzbiirg, 
This includes visits made for purposes of investigation into various 
districts witkiii the Union of South. Africa by members of the research 
staff. The following summary account of the work done in coiuicxtion 
with the various diseases prevailing in South Africa is reprinted in 
full as one could not very well do justice to it in an abstract. 

Ilwroseo'piml and Pathological Anatomical jEJxamina,Uons, —The total 
number of specimens and smears examined at the three laboraioricB 
amoanted to 23,779, an increase of 45 per cent, over the provioiis twelve 
niontlis. The distribution was 13,556 at Onderstepoort, 937 at Grahams- 
town, and 7,286 at Pietermaritzburg. At Onderstepoort this branch of 
the routine work occupies a good part of the time of three of my Ecsearch 
Officers, and leaves them but little oi)portuiiity for research work. At 
Pietermaritzburg, where there is only one Besearcli Officer, iliis work 
constitutes C3ven a heavier drain on his time, and as soon as opportunity 
permits, 1 intend placing another officer there. 

'' Blue Tongue Vaccine. —1,244,050 doses were issued during ihe. year 
under review. This figure shows a slight falling olT wlum conipaixul 
with that of the previous 12 months, but brings the total issues up to 
6,860,589 doses since the method was first introduced. I am glad to 
report that notwithstanding the numerous difficulties wo had in cioping 
with the heavy demands no untoward resrdts were 3‘eimried from the 
practice. 

Eedwater and Gallsiekness Vaceme. —The total issinvs of this vaccine 
from the three laboratories amounted to 18,069 doses, the distribution being 
7,222 doses from Onderstepoort, 6,357 doses from Grahamstown, and 
4,490 doses from Pietermaritzburg. The total output shows an increase 
of 60 per cent over the previous year. 

'' Anthrax Vaceme. —The preparation of Anthrax vaccine at Onder¬ 
stepoort was continued, and our supplies from the Institute Pasteur, 
Paris, were reduced to a minimum. Out of the total number of 696,850 
doses that were issued during the year 632,350 doses were prepfxr<‘d at 
Onderstepoort, the balance of 64,500 being imported from Iffiris- The 
issue this year broke all records, being an increase of over 70 per ceni.. 
on the output for 1915-16, and my limited staff was taxed to the utmost 
to comply with the demand. When it is considered that in the five years 
from 1911 to 1916 only 828,355 doses were supplied and yet in (he 12 
months under review 696,850 doses were issucci, of whicli 91 per cemt, 
was prepared at Onderstepoort, it will be jcadily understood tlmt (Complaints 
of delays could not bo avoided. I w’as unabhj to obtain thcc scervicea of 
any extra officer to cope with this extra work, and the only additional, 
facility tliat was available was th(i newly erected Anthrax* Vai<u‘in<3 building. 

'‘’The issiies during the year 1916-17 consisted almost entir(‘ly of tlu^ 
method known as tlie single vaccine, for whicli only one inj(3ction was 
necessary, but by the end of the y<‘.ar it liad become evidcuit. tlnit the wliigh3 
method, generally speaking, was not so satisfactory as th(3 dciiihle^ inethod 
for which two iujections are necessary. Naturally, the redntroductaon 
of the double method involves exactly double the work, but lucidly the ‘ 
difficulty experienced last year by reason of the shortage of botdicB and 
tubes has now been overcome to a large extent, and it is hop<3d that if 
farmers return empty bottles, our stock will suffice for requirements. 

I am also glad to be able to report that, generally speaking, the results 
of the vaceme were as satisfactory as could be hoped for. 

Black Quarter Vaceine.—TlLO number of doses prepared at Onder¬ 
stepoort and issued during the current year amounted to 223,896, again 
an appreciable increase on the corresponding figure for 1915-16, namely 
185,830. 

Inoculation of Mules against Borse-sickness. —The number of mules 
inoculated during the period under review was very small, comparatively 
speaking, only 295 being done, four deaths occurring, or k4 per cent. 

Inoculation of Eorses against EoTBe*B%chmss.^Th.<i improved method 
of inoculation of horses was introduced in the practice in September 1916, 
after it had been ascert|tined from both experiments at the Laboratory# 
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and experience at Roberts’ Heights oii^ horses beloiiiT^iiig to the Miliiary* 
that th (3 results w(M’e likely to be satisfactory. Home 400 horses wc‘re 
inoculated at the Laboratory with a mortality of 3-5 per cmt., whilst 
at Roberts’ Heights, 1,000 were inoculated with a mortality of 4*5 per 
cent. Between SeptemluM* and Deccmiber iOKS, somc^ 1,250 horses ■were, 
inoculated for fanue.rs, the mortality being 7 per ccmt., but nnfortiinaUdy 
by the time the last batch was inoculat.ed, report,s liad been received i,o 
the elTeci i,hai d(‘at,ks w(n’(‘ occurring from soi!H‘ unknown cause in those*, 
batches of liorsc^s that w(u*(j <lon(‘ at l,he commemcment. Inquiries 
immediately instituted, and btdore very long it became quite evident 
that this lun^" disease*, was one^ known as Staggers, and as this disease 
appears‘.d amongst each hatch of horses at the differcuit inoculation centres 
about 2 months biter, there were some grounds for supposing that the 
iiiociilaiion wai connected with Staggers in some way or other. Later 
investigations made it quite clear that the seriiin arurvirus used for the 
inoculation were not the actual cause of Htaga'ers, but that the fever resulting 
from inoculation was probably responsible for bringing out this disease* in 
horses that might otherwise not have d(*y<‘loped it,. This theory, tlierefor-c, 
presupposes a derangement of the liver in horses at i,he. time of inoculation, 
but our inquiries have not yet been complehid, and these views may be 
modified at a later date. 

“ It is of particular importance to rec >rd that cases of Staggers have 
recently been brought to my notice by farmers amongst horses that wen*, 
never inoculated, but i,hat are supposcul to have salted in previous y(*ars. 
Lases of Staggers have also occurred auiongst uninoculated horses k(‘pt 
at this Laboratory, and amongst uninoeulat,(*.d horses belonging to tln^ 
Milit.ary Authorities. It is hop(‘d tliat, further investigations, with par¬ 
ticular'reference to material from these cases, may help to elucidate tlies 
cause. 

“Although the CSovermnent was not h*gaUy liable for the payment of 
compensaiion in respect of hors(‘.H that contracted Htaggers after inoculation, 
yet J <M)usid(u*e(l it very d(isirablc to recommend t,he adoption of such a 
principle, on the ground that it was impossihhi to warn the farmer at th<^ 
time of inoculation that such a contingency might be expce.ted. All 
claims for <‘.omp(‘-nsation have*. 0 (‘e,u closely scrutinised and, with very 
few exceptions, all <‘laims have b(‘(‘u settled, eithc*!’ by the payment o£ 
c*ash to t.iu^ amount for whi(di the horse was insured at'the tim(‘/of inocu¬ 
lation, or l)y tin*, issue of an imxmlaieal horse of the equivalent vahu* In 
ikni. Up to the »*Ust March 1917, just over 150 claims had be(‘n approved, 
and it is anticipated that, by th<\ time all claims have be(*n r(‘eei\(‘<l, 
(joinpimsation will have t>o ho pai<l for about 200 horses. The tiotal amoimii 
involved in the payment of compensation will probably be about £3,0(10, 
but as I pointed out at tli<^ time my r<*commendations w<*re ma.<i<*, I 
(‘.onsidmed tlui ])riuciple of paying comixmsaiion would show the farnu'Ts 
iluit W(‘.re doing oiir be.sft t-o lu‘lp them out of the dilbculty and, wha.t is 
ot mor<^ imporiadice, would re.store their faith in the midhod of imxmlaiion. 

1'!ie oatbr<*4Ak of this ne.w dis<‘as<^ was a vmy H<*V(*.r(* blow t(» im*, and is, 
in fact, th(^ most disli(*ariening incident thai/has occurred in tlu^ whole, 
of my investigations into llorse-Hickness. Th(^ mortality from inoculation 
wa<s <|uito reasonable, and as will be seen from the ligures quot'(‘d above*, 
under the worst cotulitions under 7 per emit, of the horses that wen* 
inoculat(*.d diml under the tr<*atmeut., whilst in regard io the immunity, 
this was tthe lx*,si ihal; had h(*.en giv(*ii by any of our methods. 

Idle Immunity test.s this year were untied,akmi in two places, first 
of all at Onderstepoort and at lioornpoort a farm adjoining ourLa.boratory, 
whert^ 2ld inoculat.'‘d horses were t‘-xpos(}d during the summer months, 
amongst which a mortality occnrrt'd’to the extent of 4 per cent. The 
se<x>n(l batch of horstm, niim])enug 50 were (*,xposed in a very unh(*althy 
art*,a at hmsclini iu Zululand, and in tMs batch also the mortality only 
amounted to 4 pen* cemt 

“ IFire* mid Tape-worms im i:^heep and LamM-- -The inixodiudion of 
a new .remedy for tin? treatimmt of wm^-worlnB and tape-worms in, sh(‘,e]> 
and lambs was (sommenced at tln^ beginning of March 1917, and up to 
the end of the month 299,990 deaths had btxm issued. Before inijroducing 
tlu5 remedy into practice on a large scale, Mr. Robertson, M.P.C,, of 
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Aniersfooriy kiiiclly oilV.red to Kubject the reinedy to an exit‘llsivi^ test 
on liiK fariiu amt I*ain glad to report that favourabb^ re.sulti^ worn obta.ined 
by liiiii. Jii order i^o obtain tlio desired n^suliB, it is essindia! that tin*- 
remedy sljould given in the doses preseribed, and for lliis purpose std^s 
of spoons liave> beiui made to luy sp<‘cHieation, eacli sp<>on markcui in a 
distiiiC'tive manner am! holding the (‘xniet dose for lam!)S and sIhh^P of 
various ages. A dosing bowl is also supplied to favilital'i^ (h(‘. Imndling 
of the powder, Jind both spoons and dosing bowls are manufaciinxui by a 
p!’ivai>(‘. linn. These articles an^ retailed" to the farmers at practically 
cost' price. 

Rei^eareh ivorl\ —The lack of professional stall* has ])revented me from 
undert aking detailed 1 ’ese.arch work into many of the diseases that re(|uire 
investigation, bat notwithstanding our many ditUciilties I am glad to say 
thad We have had positive results from two of our investigations, name,l>% 
Jagziektc^i in horses and Geeldikkop in sheep, A short revicnv of Uie, 
liiu\s on which research work was undertaken is given under their r(‘sp(‘ct ive 
Inunlittgs. 

“ Horsesiehtiesfi. —Exx)criineuts were umhnl.akcm wilJi a, vicnv to 
simplifying the method of inoculation and of ('onhwniig a bet tci’ immimily 
to horses. Tim results proved vevy satisfactory in {h(‘. t^xpjulmejii.al 
iuo(Uilatious, a mortality of under 4 per cauit. occurring during Ireatmeiit, 
whilst the iminimity held to the (‘.xt(uit of 90 per cenlu In o(!u‘r words 
we could safely evp(‘ct t,o save 9 out of !9 horses. Uni‘ortuua,Uly, as I 
liave reporlt^d earlier, when the method was iiiirofluced iido the pixictiee 
a stupiel occurred, a new <lisease, Stag'gers, making its app(uuauc<‘ a,mongst. 
inoculated horses to the, evtciit of about 15 per cent. 

Slap:iie]vte in •Investigations were ma.dt‘, in the. tlriquaiaml 

area into a disease known as Slapziekte and the opinion has Ikhui arrived 
at that the disease is t.hat knoAvii in oUkt couutri(‘s as Douriiie. All 
attempts to transmit the disease artificially into control aniiiuils have 
so far failed, but research is being continuccL 

"" Jagzlekle in Horses. —^With a view to comparing tht‘, llora on farms 
where the. disease is known, Mr. Pole Evans, the (diief, Division of Boia,ny, 
accompanied me on several vdsits to various farms in Natal. Exp(ulnuuil-s 
were oontfnuod with a view' to ascertaining 1,lu‘, causes and manner of 
transmission of this disease, and just, before the close of tlu^ financial 
year the third successful attempt at tr'ansmitiing the disi^ast', a.rfilicially 
was achieved. Although the enquiries are by no nuuins complelml, it 
seems evideot that the diseaso is contracted by <‘ating a plant (b'otolaria 
dura, which is oidy known in c(ul.ain -j^art.s of Eata.l wduux* f.lu* dis<‘a,s(XH 
exist. 1 would also like to mention that if. was cliu*, to <h(^ observadions 
of Ml*. Rabc of 8iugletree, Natal, that we w(u*o able to solve tlu^ ca.usc of 
this disease. 

Dif/uzlekte in Horses, —Experinumts with a view to asctu'laining flic 
cause and natum of the discuisc wtu*<‘, contimuMl, 59 horses luung expowui 
in Mooi liivuu’. Natal. Ho far no ]>osit.ive, results hav(*i fxMm obf.aiiuMl. 

Mhseellamom Horse Diseases.—Yafmm invc^stigad.ions a.iid some 
control cxxieriments have b(‘cn umhwtakiui into discuises of hors(*s smdi m 
Staggers, which appeared in comu'ctiou with th<H inoculation against 
Horse-sickness and IhirnioioiiH Anacunia. 

Anthrax .— ^With a view to ovencoming the <iUliculty <\x'p<»ricrH*cd 
in the past as a iimilt of incomplete immunity given by ilm Ant.hrax 
vaccine obtained from the Institute Pasteur, experimcmt.B’ W(U’o mad(^ to 
increase the dose of vaccine to be injected* and a new procedun^^ has now 
been ado|)ted on these lines. 

Attention was paid to the possibility of Anthrax infecf.ion existing 
in dams and numerous attempts were made to reproduce tln^) disi^usew by 
the injection of animals with muddy water taken from Buspe<d.ed dams. 
So far three positive results have been obtained. Those results are v(uy 
interesting as they show the extent to which Anthrax infection must, be 
prevalent. 

5 6 Prifpanosomiasis (Tsetse disease, Hagmm)»'--Mi\ Mitchell* the 
Veterinary Eesoarch Officer at Piotonnaritisliurg* was detailed to makt? 
a thorough enquiry into the prevalence and spread of Nagana in Zuluiand* 
and Ms preliminary report.has been submitted. 
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Expo.rimental inociiiatioiifci into small animals were also iiiiclertakoii 
“afc the Eaiboratory in Fietormaritzbiir^ to determine species and iiifectivdty 
of the. parasites. 

“ LamzieMs In Cattle. —Attempts were- made ai. OiideTsiei)oori to 
reproduce Laniziekte hy allowing** (‘.attic to lick soil from Lamzi(‘kt(‘. areas, 
aiid also by Icttiiiii; tlimu ^raz(‘. on sindi ssoil spread over our own veld. 
No n‘.sults won^ obtainod. 

Eosearcli iid-o Lamziekte at Vrybur^j^ iias be(‘.u hampered owii\i>’ to 
tli(‘. lack of siiitabl(‘. a(‘.{a>iuniodaiion. but arraug(mieiits have, now been 
made fcH* i.ln^ eredlon of some of the building-,s to bo i)iit in hand without 
dehiy. 

'Mint of the va,rious (‘.xperinients that were underinken at Vrybnr^ 
tii(^ only point of any pra.ctical importaime tlnat wms arrivcnl at \vas, that 
tk(‘ f(u‘diiii»’ of cattle wilh .i^'oed foodstuffs and licks did uoi. seem to ward 
olT i.lic dise.iistn The opinion that the disease is comicchnl with the ])astiiTo 
lias ae'ain been supported hy our observations. 

" lii Inid originally beam arran<>vd that some (‘xperinn^nts into Lamziekte 
should b(‘. uiKhntaheu at jh‘stersput, O.F.S., but, unfortunately, the idea, 
had to be given u]) idiiolly owing to th(‘. shorta.ge of stall'. ' The farm 
has b(Hm used for the grazing of stock and only minor farming operations 
have bciui undertaken. 

'' labapimga in (Jatllc (or Black 7y?Mu/).~-The experiment comnaenc<aI 
in 1915 on the farm Palmerston near Grahamstown, iiad to l>e discontinued 
owing to the distjase failing to put in a.n appearance. i\ir. Eobertson, 
the Vet(u*inary Research Ollioer at Grahamstown, made eu(|uirms with a 
vi(w to ascertaining if there was another suitable farm, and a>s a result 
Mr. White, tht‘. owiivv of llu^. farm Palmid. was good (moiigh io place his 
farm at our disposal. Sonui 50 Inaid of (‘.attic wore (‘xposed there and 
arrangtnmmts wau’e made lor inoculation a.nd dnmehing (‘X])erimenis in 
the- Itrahamstown laljoratory. No disease appeared,, however, by IJie 
<‘U(l of tln^ yt‘.ar, a.ml it. stMuned g<mi‘rally to be in aheyama^ throughout the 
whol(3 an^a. 

“ iH' Callle. - -Through the assistaiua^ of lln^ Ghief of the ilivisioii 

of Ihda,ny, Mr, Role Evans, a numb(‘r of farms in Natal were iiispect(‘.d 
aasd (‘x;t(msiv(‘i uot(‘s ma<h^ (‘oncewning the distribution of the various 
pliints and gra.ss(‘s. At om^ of the farms so inspected, namely, Lidgetton, 
Mr. TIuhupkSou, the owner, was good enough to oiler the Division Ms 
a.ssist.{inee, and as a result an experiment was undertaken to see^ wdiclher 
<‘.aGh‘ obiaimnl from a c](‘an anm. would contract KSiijfziekte when exposed 
on that farm, and if so, after' what period. The results were that mthin 
0 moidhs after exp(»sure about 50 ])er e(mt. of the cattle contracted the 
disiUkse. 

At the same time a number of cattle sullering from Stijfzmkie wcrc^ 
pur(‘.lmsed from Mr. Tlioinnson and unmoved to th(5 Laboratory at 
Omi{n’ste.po(U‘t with ihe o!)j(at of ascertaining whedher such animals 
would improv<^ in (‘.ouditioii after being r(‘.mov(‘(i from ihe farm, and how 
long it would bt^ b(d‘or<i rcuuwwy was comphdje. Although the expcuinuritB 
ar(‘. by no means oompksted, it se<uus fairly conclusive that if cattle sullering 
fr(mi StljfziekU^ are remov*<M to a clean farm, aiui fed on good rations 
th<‘- majority r(‘.cov(w. 

(Jontaghm Ahorlkm in —Investigations weme cotiiinued into 

H(W(‘.ral pdints of intercBt especially in connection with the length of time 
cad tie remain iiif(‘.ct(‘.d with this disease. Valuable information is at 
Iiand and will be published in the next annual report. 

Gauwaiekki in Bheep .—An ox)portunity of investigating this disease 
was afforded through the assistance of Mr. Strydom, of Kaalfontoin, 
muir Pretoria. Difftu'ont batchos of sheep were exposed on this farm for 
varying periods, and then returned to Onderstepoort and kept under 
obsei’vai.ion. At the same time feeding experinunits were iinclerlaken 
at the laboratory with plants that Mr. PoM El vans considered might be 
responsible. No results wore obtained before the end of the linancM 
year. 

GeMlklmp in Through the kindtiess of Mr. du Preez, of 

ihu’grivim*, .Lucklioll district, an excellent opportunity oc.eAirred for 
carrying our further (^xperimemis into a disease in snoop known as 
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(le.eldikkc^p, Ituii, h very prevalent in tlie Karroo. In tlie. oploion of ihe 
fariue,!'?^ i,he dim‘.afcAe waK d\ie io sheep eatitifi; a plant known as Dnlvhellpa 
and ali.lioiioii experinnuil.al t(‘sts had Ixnni carrk^l oiiii (ni sevi'rjil oe.easio'iiK 
pn^.vioiisty with lU'^'jitive roKiilts, it was considenHi a^lvisahle Io e-arry 
out, a, thorough O^st with this ])lant in its tn^sli an<l I am ^lad 

to he, a!)i<‘ t,o report that our etfoH.s successful, llie disease appeared 
promptly a,ft(‘,r a ba(,ch of s]i(H‘-p were, fed on the dubhelt.Je and tlK‘, 
explanation for onr previous failur<‘s must lie in the fact, that llie plant 
only ‘prodiuH\s the, dLs<‘as<‘, when fresh and in a particular sta^<‘. of its 
growth. 

I a,m indebted to Mr. Pole. Kvans for his valuable assistance in under¬ 
taking t,he Botanica-l survey of the farm in question. 

Farah/His in Ostriches .— With a view to ascertaining whether paralysis 
in ostriches is due. to the wire-worm infection an experiment was commenced 
in Grahamstown in xvhich numbers of these parasites were fed to birds, 
and it appears that an extensive infection is the cause.” 


Union oj? South Africa* Department of Agriculture. Report wltti 
Appendices for the Year ended 31st March, 1917.-- 158 pp. frap. 
1918. Cape Town: Cape Times, Ltd. [Price 4s. 3rf.] (Appendix!. 
Veterinary Division. Annual Report, 191d-J7 [Bortiiwkuc 
(J. D.)], Acting Principal Veterinary Officer], pp. 29-38.) 

In the ahsenoc of the Principal A'^eterinary Officer (Gray (0. E.) 
in German East Africa on special duty in connection with the outbreak 
of rinderpest in that country [see this Bulletin, 1918, Vol. 6, No. 2„ 
pp. 115-118] the report of the Veterinary Division is furnished by 
Borthwick (J. D.). * 

Bast Coast Fever continues to take up most of the time of the oflieerK 
of the. Division. Taking the Union as a whole the position ha,s improved 
but in the separate provinces the outlook is regarded as being none 
too bright. 

Cape Province is fortunate in having had no fresh outbreaks during 
the year. There remain only two areas under cjuarantine, viz., in 
the komgha district, and as no cases of the disease had of*eurred in 
this district since the preceding May it is hoped that iln‘ 'whoh'. of Ukv 
C ape Ihoviiice may be declared entirely free of bhist (bust hVvea* 
shortly. The existence of the disease, in the bonhuing Ik’n-nskeian 
districts still remains a serious i*ausc of auxudy. 

Transvaal. Althougli the number of fresli outbreaks is 11 less 
than in the pma^ding year the position is !*ailu‘r disappeinting as ilu^ 
disease developed alarmingly in the Pieterslfurg distric.t (12 frc^sli 
outbreaks) where it was considered wmll unde.r control Tlunx* Wi^re. 
also 8 new outbreaks in the Barberton district hut the rugge,d nature 
of this district makes the task of combating the disc^ase a dittic-ult one. 
In the first named district the spread of the dis(‘as(’i is sta-ted to ha.ve 
been entirely due to lack of co-operation on th(». part of farimu’s. The 
author gives particulars of four serious outbreaks the presence of wliich 
had been hidden as long as possible or dipping had bemi performed 
just sufficiently to check mortaUty, In the meantime, infecdioii had 
spread through the medium of joint dipping and grazing to other farms. 
It is hoped that the further spread of the disease will be checked when 
farmers have become more enlightened as to the urgent necessity of 
regulation dipping. In the Zoutpansborg district only 1 death 
occurred but unfortunately it kept a large native area in tjuarantine* 
The Waterberg district unfortunately became re4nfe<dcd but owing, 
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to prompt measures the outbreak rcniained circumscribed In the 
Piet Betief district very good pi'ogress was made and this is attributed 
entirely to the fact that the distiict is now well provided with tanks. 
No new outbreaks (Kicurred in the l^mielo district which in all 
probability will shortly he <leciared clean. Beven fresh outbreaks 
occurred in the (Carolina district and h<‘re control is difficult as only 
a few of the farms are inhabited by Europeans, On one farm whore 
no dipping laciliti<^s were available^ tlie natives were persuaded to 
slaughter olT the whole of the infected herd. 

Natal. Owing to the fact that so many districts art3 infected the 
position is dealt with in a geiieml way. It is regretted that the 
progress made towards the eradicaifion of the disease in this province 
is somewhat disappointing, and this state of affairs is attributed 
largely to the fact that there arc so many abs(mt(5e landlords. The 
number of outbreaks occurring during the year was 126 as against 
91 in the previous year, and here again many of them had been in 
existence lor a considerable time before they were detected. In a 
good many instances where the disease was diagnosed early and 3 day 
dipping and hand dressing pi'omptly adopted beneficial results were 
obtained. In a country like Natal the difficulties of making an early 
diagnosis in the case of outbreaks of disease suck as East CJoast Fever 
are considerable and cspedally when the farmer fails to do his part 
in assisting the officers of the Department, As the majority of cases 
do not come to light until they have been in existence for some time 
and the adult brown tick is prevalent and consequently infected, 
five-day dipping is now enforced in preferences to three-day dipping. 
Doiibtiess tliree-day dipping giv(\s good results in the hands of farmers 
who attend to all necessary details but in general practice five-day 
dipping gives better results; it is stated that even if the dip employed 
in the five-day system is below strength it still has a chance of 
retaining its tick destroying properties whereas the threc-day dip 
slightly below strength is far too weak to ensure the desired result. 
[It is assumed that the dip recommended for use in five-day dipping 
is stronger than that used in the three-day system.*—En.J In both 
eases hand dressing is essential As a further precatition in cases where 
quarantine might have been raised too (mrly, movements of cattle 
from recently released projxu'tics arc only permittc^l provided the 
cattle can be kept under observation for 30 days on an approved 
property at their destination. Special consideration is given to cas(^s 
where the infection is slight, and ox transport is only permitted 
witliin the owners’ property. Brogress is tnade in the erection of 
dipping tanks but difficulty is experienced on account of absentee 
landlords. It has been found necessary to stop to a large extent 
the holding of central public sales. In one or two isolated cas3S the 
slaughter of surviving cattle has been resorted to as a means of 
exterminating the disease. 

Considerable progress has been made in the Transkeian Territories 
during the year and as a consequence the cattle are steadily increasing 
in numbers in the majority of districts. The natives generally are 
realising the advantages of efficient dipping and the Transkeian 
General Council is exerting every effort to provide funds for the erection 
of m many tanks as poBsible, The sum of £10,000 is being placed 
on the estimates for the coming year for this purpose. The working 

/man 
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of these i»aiiks has been placed under the direction of Ihe Veieriiuuy 
Division whose intention is to attend to the l)or(ler (listri<‘ts Hrsi, 
in order io a belt of clean areas which would act as a bulTer for 

the adjoiiiine clistri(‘ts of the (^ape proper and KTatal 

TN!)efTid()sis, Owing to lack of funds and shortage of stall' the 
endeavours of ihe Department to eradicate this disease were seriously 
liandicapped. Tiie (jut'stion of increasing the amoiait of compensation 
payable under the Act has again boon brought forward for disciissioii 
l)ut as yet no decision has been arrived at. In the font closed districts 
of (Jape Province 4,693 cattle were subjected to the tuberculin test 
before removal to other districts; 137 reacted and wore destroyed, 
giving a percentage of 2*92 reactors. In the Transvaal there were 18 
outbreaks as against 13 during the previous year; 663 cattle were 
tested, of which 39 reacted and were destroyed. The number of 
outbreaks, however, by no means indicates the true position as 
regards the prevalence of the disease in the Transvaal as it was found 
impossible to make a study of its distribution. 

In Natal 4 outbreaks were dealt with; 1,339 cattle were teshnl of 
which 75 reacted. In the Transkei it was found possible to t(\st one 
herd only of 360 animals ; 47 reacted. No outbreaks were desalt with 
in the Orange Free State. Owing to the war the arrangonumts made 
for the application of the tuberculin test overseas in the ease of animals 
intended for import have not been made use of; 455 cattle 
tested at the ports of entry, 16 reacted and were destroyed. 

Anthrax. This disease is responsible for more losses among stock 
than all the other contagious diseases put together with the exce])tion 
of East Coast Fever, and it appears to be spreading rapidly throiigliout 
the Union and is becoming a serious menace to both human and 
animal life. This state of affairs is largely due to the neglig(m(‘o on 
the part of farmers and natives especially, inasmuch as earc'ases of 
affected animals are not buried intact. In some disiritds of Die 
Transvaal anthrax is very prevalent; the skinning and opemiug of the 
carcase of an animal found suddenly dead should not piuuniti.ed 
until examination of a blood smear has proved that i-he animal did 
not die of anthrax. The advisability of applying this regulation io 
the whole of the Union is a matter that will liavi^ t*o b(* considered 

Ol(mder^. With the exception of the (^ape Province, ihis dis<MiHe, 
. . . . is not very prevalent in the Union. Giauders is usual war 
legacy, and the present war is no exesoption, ami luauumiH for iht^ imnvasci 
in the number of outbreaks in tlie (tape Provhuxv wlren^ military horses 
and mules, sold after the G-erman South-West African (hunpaign, wim 
distributed. 

“ An epidemic of influenza allecting equities, a diseases which conceals 
the symptoms of Glanders, further abetted the spread of the disease. 

Tjungswlmess. No cases of this disease were reported in Union 
during the year. 

Bquine Seabies (Mange). With the exception of the Cape and Trans¬ 
vaal, this disease is not very prevalent in the Union. ... In the Cape 
Province it is chiefly prevalent in Humansdoip, Uitenhage, and Fort 
Elizabeth districts, most of the affected animals being donkeys owned 
by poor whites and coloured people. 

""Bpimoiw JjymfhmgUis. This disease is only slightly prevalent in 
the Union, chiefly in the Humansdorp district in the (jape Province* 
The most expedient, economic and elective method of dealing with this 
disease is to destroy the aflected animals* 
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Oontagiom Abortion. TMfi dkeaso is somewhat prevalent lliroiiglioiit 
tlic Union, and its oradicai.ion ]>res(4ils sojno diiUcnlty, as iiie quarantine 
policy is, niilVn'iiinately, not one Unit a,ttracts Ujc co-opiTation and support 
of tlio fanners in ilio dcdf'cUon of Uie disease. During* year 4f> (*,aseR 
liavo been ix'ported, the agglntiuat.ioii t(\st. being a'|>pli<Ml in rinjst cases. 

“ Trypanosomla.'^is. Nin(‘. c,ases of tliis disease were reported in TSlatal 
during'the year -o!U‘, in Kntonjainaii District, and (‘ight in the Lower 
Umfoiozi Dlstriet. 'Lho infer,tcMl animals, 20 in iinmber, were 14 cattk\ 
5 donkeys, and I mule. 

Siome Fever, Only one ont!)reak of tins disease was reported, it 
occurred in tJie, Lra.nsvaal, and evmi in this solitary (*asc, owing to the 
ultimate i,hereof, there is an ele.ment of doubt as to whether the 

disease was really Swine l'Vv<n’. 

‘‘ I)o‘urme. On account of the deiection of a suspected outbreak of 
* Donrine ’ in the district of Herbert, Gape ihx)vince, tliis disease was 
added to Hie lisi» of diseasi^s scheduled under the Animal Diseases Act, 
in order that the Minister miglit liav<^ Hie necessary h'gal power to deal 
with animals suspect(*.d of being infeed,ed -wiili it, Investigaiions arc still 
proceeding in connection with Hie, suspecied oui.break in llerbcrt. 

“ It is a diseas(‘, of considerable (‘couomic importance. Treatment is 
unavailing, and the destruction of the infe,cted animals, with payment 
of compensation, is the only ell‘ectiv(‘, method of x)Tcventing its spread. 

“ Medwaier, This disease is reported as spreading in the south-western 
districts of the Gape Province, more especially in the Caledon and 
Swellendaiii Districts. In Hie ()ra,nge Fre(', fStatig where at one time it 
was not known to oxisi., it has appean^d in (he 8<mekal and Lady brand 
Districts. 

Geeldikho}}, Owing to H)e drougld. tin's disease, winch is generally 
so prevalent in the Orang(‘. PrcMj-, Kta.t(^ and Gape ProvirH‘,es, was not so 
prevalent this year, mon^, (vsp<‘<*ially in Hie lattiw ProviiuM^. Investigations 
as to Hu‘, true nature aaid cause of Hiis disease ar(>. sdll proceeding. 

“ Qmrier FvlL lliis disi^ase was very prevaleui. in the Transvaal, 
and caused considerable loss i.o tin*- farmers. In tin*. Transkei, howewer, 
it was no(- so ]>r(wal(*nl;. IjioculaHon was carried ont to a large extent, 
and the oheers of the Division gav(*. 6ov<u*al inoculation domonstrations 
for Hie Inmedt of the faianers and natives with, it. is considered, very 
good rcsulis. 

‘‘‘ Blue Tongue, This disease has been less severe, especially in the 
Gape Province, whore probably the drought influenced its provaloBce. 
luocuIaHori was carried out t.o a great extent. 

“ llorHedehnsm. 'rhis disease was again to the fon^ in the Transvaal, 
and caused heavy losses. A largo numhe,r of equines were inoculated 
by the Veterinary 0dicer, but, unfortunately, losses^from a form of 
^ staggerB ’ ensued*, and the metho<l had to be s(.o])ped, in bo far as hors<^s 
were concerned. 

'' Dumlektfi. In the Transkei, more especially in Mounl; Gurrie District., 
l.liis disease was Hn^ cause of a considerable inorialit.y amongst equines, 
!nv<*.stigatioris in <H)nn<^ctioii therewith arc at present, engaging the 
atkmtion of t.hc Vidednary llosearch Division. 

“ MeaUe Poisoning, In Atignst last, in the Kstcourt Division, Natal, 
serious illness au<l rrianjr deaths wore reported amongst cattle which had 
been tiirnod int.o mcalic fields, A quantity of ‘ mouldy ’ mealies were 
picked up on the fields and sent to the Allerton Laboratory for experiments, 
with the result that it was definitoly proved that * mouldy ’ mealies 
are poisonous, No medicinal treatment appears to be of any avail, but 
the farmer, of course, has the remedy in his own hands—i.c., the removal 
of all such diseased mealies from the holds before the cattle are turned 
into them,’^ 

Some notes are then added with regard to the importation of 
slaughter cattle from adjoining temtories, the export of beef,^ the 
number of prosecutions and the constitution of the professional 
staff for the year under consideratiom 



Reports. 


[So.pk 30,1918. 


SouTHEBH Rhodesia. Abridged Report of the Director of AgriciiltOTe 
for tlie Year 1917«—C> pp. Pcap. 1918. Presented to tbe 
Legislative Council. (Abridged Report of the Chief Yeterinairy 
Surgeon [Hincuaie (J. M.)], pp. 4-C) Pcap.) 

East (Joast Fever.-The incidence and methods adopted for the 
control of this disease in seven districts are detailecL The following 
general remarks arc added as the result of the experience gained 
*'^The iiiiiuhcr o! fresh outbreaks during the year was 13, with a 
laortality of 4:i head, as compared -with 20 and 382 respectiv<dy fox the 
previous ye.ar. 

Short interval dipping is on<‘ of the most elT(‘.ctive rnethods at otjr 
disposal of dealing with Toast Fever. 'No ticks, no Coast Fever’ is 
axiomatic, but luuler local conditions the former state is impossible of 
achievesment. The complete eradication of infection is possible, Iiow(wer. 
It has been eradicated from many districts in Rhodesia and the Union, 
and it can bo eradicated from those in which it at pres(mi exist.s. 1 have 

no hesitation in saying that if every au^a carrying infected ticks could ])C‘. 
accurately dciluod the diseas<‘ wmuld bc‘ <a*adi(*.al(‘d within a ])eriod of 
two years by our present methods. It may wdl be asked why these' 
areas cannoPbo so defined and dealt with. The re]>iy is, io my inind, very 
simple. In the majority of cases the diseas*^ has been in ('xiste-nce for 
several months (two years in tln^ Engw'a case) befou' it is brought, to our 
notice. Meantime infection has been dissojuinated, whicli may aaid 
frequently does not manifest itself for anotlier extended perio<i, and so 
the cycle goes on, with the resiilt t.liat we are. generally at the lunds of 
the disease instead of in front of it. Tn dealing wit.h the outbu'-aks, the 
known infected areas arc a comparatively simple proposition ; the unknown 
and unsuspooted wo cannot combat. ’ To remedy this state of aifairs 
universal compulsory effective dipping of cattle throughoTit the 'Terriioiyr 
has been proposed.' Whilst the value of the prop«'r use of the dipping 
tanks is fully recognised, it may be stated as a fact, and iioi. as a matter 
of opinion, that weekly clipping, however effectively practised, will neither 
eradicate GoawSt Fever nor prevent ii.s spread. It is true that as ticks 
are reduced in numbers by dipping the chance of the disease being 
propagated and disscmiiiated is correspondingly lessened; at the same 
time dipping may mask infection for an indefuiiie period and result in 
rocrudesoences on areas whore it had been regard(Ml as a thing of i.he past 
and in fresh outbreaks on previously clean areas, lliis point of view is 
clearly and concisely expressed in' i.he fSu|>])i(mumi.a.ry K('.port of the 
African Coast Fever'(kmimittoe a-s follows : 8u(h (ii]>piug may prevent 
any notioeablo mimher of deaths when <k>ast F(Vvc't ('xisis, ycd. cattle 
inovod from such arc’^as may and hav(^ b<^(‘n the <uause of eAmying thc^ 
infection with them.’ ” 

** Thc^se remarks are noi. to he ta.ken as relh^ciitig any dou'bi. In the writeFs 
mind^as to the value of dipping as a g<m<‘ral |>rophyIa<*.iic mtutsuro ; they 
are siinply intended to fon'stall t.he disai)poftii,ment wliicli is botmd to 
result if a scheme of universal compulsory dipping at seven day intervals 
is relied upon for the eradication of Coast P<wer, 

“ Quarter-h/hal.—Tlie mortality from tins disease, whicli began in 
November, 1916, persisted throughout the year, in Ma.tabeleland a toi.a! 
of 133 deaths being rox)OTi.ed. 

Awthrax ,—Three outbreaks occurred on farms in i.he Mazoe and 
Salisbury districts. The diseased carcases were cremated and the in¬ 
contact animals, 615 head, vaccinated. The total mortality was 9 head, 
** TuhereuUsis .—Although no case of the disease came under the obser¬ 
vation of ^ the Depai*tment, several head of Rhodesian cai.tle shewed 
tuberculosis lesions on post-mortem inspection at the Johannesburg 
abattoirs. 

“ Contagious Ahortiom —The existence of infection was diagnosed in 
four herds. Unfortunately there is no satisfactory method of treatment 
capable of adaptation to local circumstances, but, as far as possible, 
Infected animals are isolated, the aborted foetuses destroyed, and the 
farm or area involved placed in quarantine for-an extendod period# 
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Muke Biseme &J GaUh, —Tliip; atl'ectioii appears to be. iocreaBiiif*’. 
piiriiig tho drought a heavy mortality oecnrrcMl in vari<Jiis disiri<d.H. A 
few animals wore tnmted with Bxlraehim^ liqwdnni' B.P., with inost 

promising results. Owin^ to s]i{)rtag<‘ of staJT and the- diflieulty of o!)iaining’ 
this material the obwuvaiions eouhl not. be carried on ; they will, liowcwer, 
be resumed when conditions are nton‘- favourable. 

Horse Sickness. —The total mortality reporie<l was 107 head, mostly 
horses. As most- of i.he muh‘s in the country and a considcnuble nuinbor 
of horses have been immunised, and as many horses possess a ceiiain 
degree cd' resistance from several y<^ars’ e.xposurc^ to infeciion, this morlalily 
indicaf.e-s a very heavy infection'during the s<‘.ason. 

"'Sheep J)lseases. —Very f(‘-w cases of blue tongue 0 (*curred and these* 
were of a, mild nature. A slight mortality, less than 3 per cent., occurred 
tm one farm in the Melsetter district. 

MnderpesL —Early in the year reports were received from Veterinary 
Officer Ilooper-Sharpe attached to General Nfortliey's Column In East 
Africa, that as a result of the many movements of cattle caused by the 
military operations rinderpest infection was spreading i^owards the border 
of Northern Rhodesia. Full reports of the excellent work done by this 
officer, under the most trying and difficult conditions, have already been 
submitted. Tho magnitude of the work of dealing with rinderpest in such 
a largo area and the menace to the whole of South Africa by the southward 
spread of infection were, realised by all the Administrations concerned, 
and Mr. C. E. Gray, Principal Veterinary Officer of the Union, was 
appointed Commissioner in charge of operations, and proceeded to East 
Africa with a staff of veterinary surgtmns and complete equipmeni,. The 
latest reports shew iliat saiisfactory progress has been made in combating 
the disease and that there has hecii no further extension souihwU;rd/^ 


BHmsH Guiana. Report of the Department of Science and Agrlcnltnre, 
for the Year 1916,— 1 33 pp. f cap. 1917. Georgetown, Deiiierara: 
The ‘‘Argosy” Company, Ltd. (Appendix JV. Veterinary 
Division [Milne (A. Seton), (Jovernment Veterinary Surgeon], 
pp. 75-78 fcap.) 

The general health of stock in, the Colony during the year ending 
31st J3ecember 1916 is stated to have been excellent. Idu*. only out¬ 
breaks of contagiouvS dlscavse were of anthrax and swine fever, and 
these were very soon brought uiuh^x control. The nie,asur(NH adopted 
for combating tho sinall outbreaks of anthrax ar(^ indicated. No 
deaths among mules from anthrax have occurred for over two yemrs, 
and this is attributed to the fact that iinpoiied nnilcm mv va(‘einated 
against the disease as soon as tlie.y land in the. caumtry. In addition 
all the mules on the sugar estates are vaccinariuJ onco. a year. Six 
outfmuiks of anthrax involving 34 deaths occurnul among cattle. No 
cases of swine fever have occurred for two years except on two restTicded 
areas. No cases of glanders have occurred for three yc^.ars ; the. disease 
has apparently been stamped out by the use of nuillein in formerly 
infected centres. Cerebro-spinal meningitis which cani(>,d oti a large 
number of mules a few years ago has not again made its appearance 
for over three years. Also no cases of contagious pleuro-pncuinonia 
have occurred for 20 months. A few details regarding breeding 
operations with cattle, pigs, and horses are given. 

A pedigree shorthorn bull affected with trypanosomiasis was 
successfully treated by the administration of a preparation callexi 
sodium protosanate received from the Institute Oswaldo Cnm, Braal. 
The trypanosomes were stated to reBomblc the causal organiBin of 
mal do caderas* The animal was badly affected at the time when 
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tJic (Inif!; was injcetcMl intravcnoxiBly, but the te.m])eratiire dropped 
0 , 11(1 the aaimal lieaounc^ alniost normal in appiwanee within 2d lioiirs 
of th('. first iiijeetioii. Two inj(U*tioTis wer(‘ given aiterwards at four 
days' intei-vals, and subsequently the animal remained in good hc^altli 
wliile under obsmwation for a period of over 18 mouths. Every 
imporied animal that had been ailcctoxl with trypanosomiasis prior to 
ihis bull was lost, ft is hoped that the above pnq^iaratiou will Ix^ 
suecunssful iu the treatment of mules affected with trypanosomiasis 
as large uiuubcrs of vahiablo mules succumbed to mal de caderas iu 
19b*i-19hl iu tlm Colony. 


Book Keveew. 

Crouker (Walter J.) fllS.A., V.M.D.] (Professor of Veterinary Patlio- 
logy, School of Veterinary Medicine, [Iniversiiy of Pennsylvania). 
Veterinary Post-Mortem Technic. —xiv + 233 pp. With 142 
illustrations. 1918, Philadelphia & London: J. B. Lippincott 
Co. [Price 16s. net.] 

This book is stated to liaw^ been wniien in an endeavour to iill a ga,p 
in the Aiucrican vud-erinary liieraturo which iias long boon felt by the 
writer in teaching post-mortem pathology.” In ihe opening chapter 
some useful information is given with regard to ihe pnicautioim that*, 
should be taken prior to holding an c?caiuination in ordi^r to safeguard 
the operator from the legal stand-point and also against aceidental inf(X‘- 
lion ; the regulations in force in the UniUul Status of America in conmudion 
with the forwarding of diseased specimens by ])ost or rail are enumerated. 
Succeeding chapters are devoted to the struciun* and equipirumt of tlu^ 
post-mortem room and a description of a immher of instruments said to 
be required for post-mortem work. After dealing briefly with tlu^ (.external 
(examination of the carcase the author passes on to a niimiti^ description 
of the b(ist methods for exposing all th<‘. internal organs of tlu^ liors<^ 
The intorual examinations of ruminants, pigs, and tlu’* dog and (*a.i mv 
dealt with at somewhat less length ; a few remarks on ih(», proiHuiuri^ 
recommended in the case of the inous(s guiiH‘a.-pig. rabbit, fowl, and 
tdephani are tlusi giv(3n. TIuh student is n<‘\t iimtnuditsl in fht^, manner 
of diweribing (uich organ separa,t(‘ly affiU’ if.K nunova! fnun tlu^s (uwmse 
and imdiided in this cluqitcr an*, a mnuixu* of us<‘rul d<*s(n4ptiv<* tables of 
the normal organs <4’ the various doin<*.stt(*.atcd animals. book 

<4os(^.s with a !^cri(‘.s of s'jiccimen fonns indicating briefly th(^ mamuHr 
in which post-mori-iun reports should be furnislKuL 

In a subject like votcuinary scjcnc/(', rtnnarkablc^ for tin*, paucity of ginul 
text-books, especially for students, an ctukuwour t/O ohnddatc^ any branch 
by mo<ans of a systematic work such as the one under review cannot*, but, 
bo ooinmonclocl. The author has claim to many years’ cxiuirienco in 
teaching post-mortem pathology in oius of the leading Annmcan schook 
and rightly regards it as a subjoot worthy of groat consideration in the 
curricula of schools of veterinary mcdiciiu^. 41ioroiighness in actual 
work is strongly insisted upon and with i.hiB object groups of student# 
are told off to display all the anatomic structures of the various regions 
of the dead animal and report upon their macroscopic appearances* Buch 
a painstaking prooeduto is no doubt much to bo desired in places where 
proper facilities for the work exist. The extent to which the examination 
should be carried may be gauged from the following In every autopsy' 
on© of the long bones containing yellow bone-marrow should ho sawed 
in two parts longitudinally or split with an axcu Another should be tewed 
crosswise in several places.’’ Apart from being of groat value in the 
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training of students “ regular wjstoiuatic post-mortems slioiikl be made 
and accurately recorded at every \Mdmina.ry wcliool a^nd lios])iiiaI for tlie 
accuinulatioii of vahiaihle data whieb a.r<^ of great, seientiiic ajul geograpliical 
interest.'' Also, to a.voi<l tli(‘ oversiglit of some obscnirt^, tliougli iinporiant 
disease process an exact and pains!asking syslem of i.c^elinic must 
developodd’ Ituu'e- is Jio doubl. but tbal. an imporiani. disease, of catt](‘ 
like Jobne's diseaise. was fnaiuently attributcxl by specialisi.s to more 
obvious tnorhid pr(HH\ss<*.s siudi as parasitic gast.ritis until a more tlioroiigii 
evaiiiinaiitui ol tin*, bowel re.veabxl ■tb(‘. true nature of tlie disease. More¬ 
over, workers dealing witli <*.(utain (liseas<‘s in wlueli the lesions are iil- 
deiined a.r(‘ kunpted to d<‘,serib(‘d morl>i<l elianges sueb as congestion wliere 
i.!if3re an^ no sueJi clumges, ine.rely through Ia(3k of snilicient e.\]maionce 
of the normal a.ppearan(*es of the ])arts in question. Many investigators 
ill dealing witli ix|nino infectious anaemia describe characteristic lesions 
ill the 1)011(3 marrow ; TiiEii^ER and Ids assistants in the course of systematic 
post-mortt^rn work, such as is recommended by the author, in South 
Africa demonstrated that such cba.ng<‘s were by no means constant in 
the disease and coiild^ even he seen pintiaps as frequently in animals 
suffering from other diseas(‘s or in healthy animals. Om^ is also struck 
with the ignorance oft.en display <3d by sin deads, who have Just passeci 
through a course of anatomy, r(‘.garding the normal dis])osition of organs, 
such as the mesenteric glands in the horse and or, that play a prominent 
part in sevi^ral important diseavsed proc(‘ss(‘s, although—as the author 
states—ihe^r '‘'may speak most h‘arnedly of ilie Malpighian corpuscles 
and the islands of Laugi^rhaus." 

The adoption of sueh a thorough meUu)d of examination, although 
so much to b(3 desired from the stand-point of the Himb^nt or the specialist., 
is by no means ri^alisable in th<3 case of the busy practioncr working under 
such rough conditions as are usually to be obtainexl in the field of in the 
knaokeds yard. Indeiul, ev(m if he had the t.im(3 it would he of doubtful 
advantagii' to him to prosemite bis labours t.o the ri'commendini degree* 
of d(‘.tail Practitioners usually post.-mork^m animals for the most part 
iUm] of som(3 c.ommon condition diagnosed during life us colic or pneumonia 
and all tli<*y require is to expose the bowels or lungs to contirm the diagnosis 
(lu\y had made or obtain som<3knowledg(3 that, would y)rov<3 of value to them 
in furt.in^r diagnosis. 'Phis ]>raciice should not. bo discourag(3d on account 
of laeli of proper facilitic^s. An appreciation of the prop<u’ signiticane(* 
of the more iutrii^at.e morbid changers, however, is so much the result ot 
prolonged training that it would perhaps be more satisfactojy to tlnun in 
the end if they were encouraged to forward their specimens to or consult 
a specialist in pathology whemver in difficulty. 

The author of this book insists upon the use, of a number of somewhat 
expensive instruments in carrying out post-mort<nn examinations. One 
should make a practice of the const.ant use of these knive.H, anti avoid thi* 
tendency to substitute a bukdier knife, since systematic post-mortem work 
is not l)tiichory.” There are no doubt a good immy peoydc'. with act.md 
practical kuowhulge of veterinary post-mort.em worli who' will considei’ 
this rtunark somewhat irrtdevank At. all events, the dexterity with whicli 
a skillt^d slauglk/crman can eviscerate and display the organs of a carcase 
% should, at least, create some degree of envy in thost^ wlio often post' as 
experts in pathology and yet witness a pokt-mort.cm examination quite 
passivtdy with gloves and stick in hand, and fear to soil their clothes or 
iingtirs. Efficiency in the art of cutting up dead bodies, aimed at. by 
botb slaughterman and post-mortem technician, though, of course, not 
with the same object in view and Imnce not carritid out on similar lines, 
can indeed bo gauged by observing the agility with which either operator 
Btoek his butchork knife before ho touches tire carcase. Both appreciate 
the value of a uJiarp knife in the tDlrst jdace, it does not so much matter 
about the type of knife* The skilled post-i'uortem operator, however, in 
addition roquire.s keen eyes, semsitive fingers, and a command of language 
sueh as will oimblo him to describe with accuracy the manifold ehangiis 
in form and appearance taken on by organs and tissues as the result' of 
disease. , 

In many plmu® it strikes one that the author is somewhat dogmatic 
in his directions. One is given instructions with regard to the correct 



212 


Booh Review, 


[Sept 30, 1918. 

!nc3ili«Hiof oxpoBiiift' certain tmacs and the ** proper way to Iiolcl a 
SiireJy, hoY(\ tlic. wordn “correct and '‘proper*' arc not iiftci! 
ill l.fn^ir Hiiicicst hciiko. He tmiBi mean that tiiCHc particular inetliock 
were fonii'l iiioKi wo'vicciablc in Iub hainlH. Tln^ end in view in all caseK 
would 1)0 t,o diMpla-y orgauB with least disturbance to the relaiioiiK of 
adja<‘-cnii orgaim not yet examined and one can (‘-asily imagine that tins 
c,oiild atitained by various individnak after some experience with 
equal c)l’ (dlle-ieric,y by thes employment of different methodH. In 

this c.onuec.iion oiu*. is rmuind<Ml of the loose way in which terms ‘‘ correct 
and ''■proper*’ are applied to dims and ciiqaeti.o; here they certainly 
do not invariably imply a cousumniatc degree of utility. 

The d(n'elopnrent of skill in method or technic is largely individual or 
pe.rsoual and thus must be left considerably to the imagination. After 
liaving obtaiiUMl a good foundation in anatomical knowledge the enforce- 
mtmi, of tedious t(‘xt-l)ook descriptions of post-mortem technic alone is 
not likely to creaifC much enthusiasm in the mind of the student. One 
<^a.n recall the ennui felt by many students when this particular subject 
was dealt with in a few concise* lectures. Nothing is likely to replace 
the cnerg,y and insistence of the teacher in the production of an absorbing 
lnter(‘.st in a subject \vhicli, to the uninitiated, is malodorous, re])ngnani. 

As the title of the book suggests, the technic? or method of exposing 
the organs in a dead body is piimaiily dealt» with. Very little space is 
given to the interpretation of the changes obsc^rved. Where such rcfinarks 
are given one finds a few vague, hesitating phrascis and looks in vain lo/ 
tlwur amplification. For example, in dealing with tin? changes indicating 
the time that may have elapsed since^ an animal’s deatii the author says 
‘‘ .Rigor mortis begins immediately after death in some cases, and only 
after four to twenty-four hours in other conditions,” What are those 
conditions ! Again, he says that “ the factors of description should be 
followed closely in dealing with the liver,” and adds:—“On section a 
nutmeg appearance is ooihmonly seen in degenerative processes, and in 
passive congestion blue blood is contaiimd and runs from the cut surfacie,” 
One would not gather from this that a passively congested liver and a 
nutmeg liver arc synonymous terms. 

The text is profusely supplemented with illustrations, most of which 
are quite good. Some, however, arc extraordinarily crude i a cursory 
view of hg, 94 might lead one to m stake it for a reproduction of somt? 
weird mountain scenery if the legend underneath had not acquainted 
one with the true fact, namcl,v that it was the head and ne<?k of an ox with 
tin? skin of the right, nidi? reirioved. 

The book is "well priiit(‘d on goo<l paper and the publisher’s work 
throughout has beem well done. 


J. T. E. 
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DISEASES DUE TO PROTOZOAN PARASITES. 

Rosenthal (F.). Beitrage zur Immmiitat be! Trypanosomenlnfek- 
tloneii. Ueber den Meehanismns der cliemotlierapeutisclieii 
Heilung. [Immunity in Trypanosomiasis. The Mechanism of 
Chemotherapeutic Action.]—/. Immunitatsf. u. experim^ 
Therap. I. Toil. Orig. 1918. July 20. Vol 27. No. 4. 
pp. 287-304. With 4 tables. 

The curative elTcct of a drug does not depend entirely upon its 
affinity for the parasite cells but also upon the complex relationships 
existing between it and the host’s body. To commence with, one 
endeavours to ascertain the sensitiveness of the body cells of the 
host towards the activity of the drug and the toxic eSect of this 
substance upon the infective organisms. The chemotherapeutic effect 
of the drug would correspond with the degree to which the parasite- 
destroying properties of the drug exceeds its organ-destroying property. 
Tliis biological formula, as laid down by Bhelioh, does not, however, 
furnish an exhaustive explanation of all the complex phenomena of 
chemotherapy. Morgenkoth and Halberstabtbb showed that this 
view only took into account the combinative powers of the cells for 
the poison and not their sensitiveness and no light was given on the 
distribution of the chemotherapeutic action by chemical tests ; more¬ 
over, no accotint is taken of the rate of absorption and elimination 
of the drug. As a rule the longer the product remains at its optimum 
concentration in tiie circulation and tissue juifjos the greater will be 
ite effect upon tlio infecting organisms. 

The therapeutic effects brought about by the injection of the drug 
are also not exhausted by simple destruction of the parasites. As 
in the case of vaccination with dead or attenuated viruses the 
production of specific protective bodies is brought about. The 
role of these substances in the recovery of the affected animal 
was demonstrated in Bjiirljoh\s original researches; tins author 
pointexl out that the curatisrc effect of a drug became accom¬ 
plished through the simultaneous action of specific trypanocidal 
antibodies. The presence of those bodies can be demonstrated in 
trypanosome-infected mice within two or three days after the 
administration o£ a curative dose of a drug, although their concurrence 
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in the ciira.t!vc aeiitm resulting Ironi the, iniectum uf the drug 
(Icniicu'istriiMc froiri this observation. Soun.LiNc^ also i’ouiid n^ason 
to heli(^ve that the trypanocidal antibodies made their ap])cara.iH‘e. 
within a very short tiiiKi after tlie injection of the inedic'-aoKait ; hn* 
exainph^j iiagaiia- infected rats treated with a curative dost^ of arseiio- 
jdumylglycine sliowed, immunity against super-infection in 2-1 hoin‘s, 
and further a. na.gauH-mfe(‘ted rab))it even proved iinimnic wiiiiiii 
three, hours afim* hhvavenoas injection of the same drug (SoniLLiKa 
and J'afkk)* The innlonged prophylactic action of ars<mopheiiyl 
glyiine cannot, however, l)e excluded with certainty in making deduc- 
tions from iliese j’esults. In all experiments hitherto performed it 
is thus seen that the time of onset of iinmunc bodies in the circulation 
has been insiifficaently determined. 

The experiments performed by the author were carried out with 
the object of detcuunining whether the specific trypanocidal siibstanc'cs 
followed rapidly after the commencement of the ctiemotherapem-ii*. 
action or made tlieir appearance after the pliaianacologieal ai'i-ion 
had come to an end, i.e., whether there existed a lal-ent phase separaiinv 
the formation of antibodies from the period of drug action or wlnd'hcr 
these antibodies exercised an appreciable eiTect in the pro(jc.ss uf 
recovery towards the later stage in the action of the drug. 

In the experiments performed with this object in view the autlu^r 
employed trypanosome-infected mice which were given snbcntain^ously 
a oarative dose of tartar emetic at the height of infection and then 
at various intervals injected hitravenonsly with a rich (miulsion of 
living trypanosomes. The author and Mokcusxkotk liad pr<‘A!<H!sly 
shown that tartar emetic was capable of causing the disappearance 
of trypanosomes from the blood within three hours after iuje(*tion 
and that the protective effect of this injection against subse.qnent 
severe intravenous infection was just appreciable after t(m minutes^ 
hardly appreciable after one hour, and altogotbcr absent within iwo 
to three hours after administration of the medicamort. This drug 
was thus much more suitable for the experiments than siudi pi’oducts 
as arsacctin and arsenoplicnylglycine. Ihiriher exp(‘.:rimciits W(‘ro 
made in which it was prov(»d that although tartai' cmieth*. <*X('.r(dsed 
such powerful curative ciTocts it had scarf‘ely any appr<H,uabl(‘. prophy¬ 
lactic action and, finally, the effcct-s of ncutraliiung the action of tartar 
emetic within the body by administering intravenously its anthlote,^ 
potassium hcxatantalate, siomltaneously a,nd also at inhuvals <Kf a 
few minutes were tested. 

Briefly the author s conchisions are as follows 

Trypanocidal immune bodies make their appearance even within ilia 
first hour of the commencement, of tlio ch(5motmu‘ap(i«ti(‘. tfrcaiaieiri and 
take an immediate active part in the rccovmy. Their early appearance 
is manifested : 

(1) Directly: by the method of early mtravenouB infcci/ioii of newly 
recovered trypanosomo-infected mice. The utility of the method obviously 
depends upon the employment of a chemotherapeutic agent which 
exhibits a markedly transitory prophylactic action such as, for example, 
tartar emetic. 

(%) Indirectly: (a) by the paradoxial divergence In tlio chemo* 
therapeutic action of tartar emetic in prophylactic and curative ipsts; 

‘^(b) by the uninterrupted recovmy in oases of try])anosomittsJH treated 
by means of tartar emetic even when the ani>iiu<my action m eliminatcci 
>t an early stage through the action of potassium Insxatantalatc/^ 
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Pearce (Louise) & Brown (Wado H.). Experimental Trypanosomiasis^ 
Its Application In diemotherapeutic InvestIgatlOES,— JL Experwi. 
MeiL 1918. Aug. 1. Vol 28. No. 2. pp. 109-147, With 
8 tables and 13 plates, coiuprising 30 figs. 

Ill tills article the authors state, that although experiinerital 
trypanosoiuiasis lais iMaai the suhj(X't of countless eontrilnitioiis to the 
literature^ e,oniif)arati\'’eiy little has been written, regarding the biological 
■|)rincipies involved in itie adaptation of the experimental infection 
to (‘heiiiotlierapeuti<". investigations.” A brief account of the history 
of the drug treatment of experimental trypanosomiasis by various 
work(U‘s is given. In these investigations mice appear to have been 
more extensively usukI than any other animals and the infecting 
organism most commonly employed has heen Trypanosoma brucci. 
Next in frequency have come rats, while rahhits, guinea-pigs, and 
other animals havc^ been used in small numbers and largely to 
supplement rat and other experiments. The methods hitherto 
adoptivl appear to the authors to lack co-ordination, dhie essential 
requirements of w(U*kei*s are a nutans of detemiining quickly and 
ac(nirately the activity of sidostnnees upon an iuf(M:ting organism and 
a means of detertnining the cuirativc ]>owers of th(‘.se substances, which 
may be problems of an entindy dillerent character. The vsoliitiou of 
these, problems can be,st be a})[U‘oache<l through a careful analysis of 
the various forms of trypanosomiases, mcluding both the animals and 
organisms utilised, the me.iins of propagating and la^.gulating the 
infc'ction, and finally, Uu’! geiie,ral response of vuirioiis specuvs o£ 
trypanosomes to therapeutic agents. 

The methods of propagating laboratory straitis of trypanosomes 
ill (OXjxM’iuKmtally iufectexl animals are next indicated. Ooiitinuous 
direct passage from a.niinal to animal of the same species is deHiral)le 
in order to obtain uniformity of inlbciion reactions wheu’e the organisms 
arc to be used for tlieraptnitic*. experiments. Blood from animals at 
the heiglit of infection is diluted with an isotonic salt solution so that 
a ccutain volumt'- used for inoculation always contains approximately 
the same number of a(*-tive, trypanosomiis. In ttieir laboratory the 
authors inormlatcd micH*., rats, and guinea-pigs intrapcnitoneally with 
a comparatively small munber of T, brucei, efjuipmlum, and evami 
and about double that iiumbcr of T. gambimse and eipivmiM, Rabbits 
were infctd-ial ini.ravenously also with a small cpiantity of the first 
named tlmai trypanosomes and a much larger quantity of the other 
two strahis. JVlice or rafis to be usexl for thej*apoutic experiments 
arc^ hio(mlat(Ml from, a stock strain carried in mice or rats, while 
goitiea-pigs a.iul rabbits jnay be inoculated from a guinea-pig stock; 
the tra.nsfnission of tlie trypanosomtvs is carried out in this way on 
account of the fa(*t tlmt the. oiganisms bring about a rapidly fatal 
termination in the case of mic.(i and rats while guinea-pigs and rabbits 
exhibit a chronic cyclic infcKdlon. 

The authors then detail at some length their clinical and post 
mortem obsmwutions in <*o!m(Hdion witii the transinksion of the 
above-fumuHl live si4‘aius through the ordinary laboratory animals* 
III the tables a.re summarily indicated the hitfuado piiblistied results 
of cdher inve^sLigators. 1'he edinkud study then givim at some length 
by Be-arcje a.iul Brown does not adtl very materially to the already 
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c^xistiii,a: Ivnowledi^^e on tlm subject. After the priociidcH 

of 5wla»j)iatio!i uihI utilisation of the various strains of tiypanosoinc-s 
and laJioratory iuiiiuals for clicmotlierapeutic iLm\si,[<Taiions tlu^v* 
eoiidude their paper as follows :■—■ 

Treatittoiit of experimental IrypaiioBoniiasis of mice and taiiS is 
lar|»:ely a* matter of speed and action. Bince these animals are easily 
procnirablci and the results of treatment are quickly seen, tlic^ ehcim>* 
tiwn’apisi. ha.H in i.his typo of infeci.ion a valuable experimental test for 
the quick detorminatioii of the fclierapoutio activity of a compound* 
For ail preliminary roiitbie work, especially if a lar^e number of compounds 
are to be i(vsio<l, the uillii^ation of mouse and rat infections gives definite 
and vahiabio information in a relatively short space of time. On iho 
other hand, since experimental trypanosomiasis of guinea-pigs and rabbits 
is predominantly a chronic tissue infection more nearly analogous to 
the naturally acquired forms of the disease, the factor of ultimate curative 
power or potency of a compound, rather than its immediate trypanocidal 
action, is cmphasii^iMi in the treatment of such infections. From the point 
of view of the cliemotherapist, the two types of mfcctions supplement 
each other and the proper utilization and adaptation of each type constitute 
a logical basis for procedure in the chemotherapy of experimental 
trypanosomiasis.” 


Citron (H.). Uaber die Einwirkung des Mesothorlums auf Trypaiio- 
someB. [The Action of Mesothorium on Trypanosomes. 1 — 
Ztschf, f. Immimitatsf, u. Experim, Therap» I. Orig. 1918. 
Aug. 17. Vol27. No. 5. pp. 369-373. 

No sterilisation is produced by submitting trypanosomes to the 
action of 7 -rays, even for several hours; the only change brought 
about in the organisms is to cause them to set up an infection of 
lessened severity in inoculated animals, with the ultimate result that 
such animals succumb later than controls. The substance necessary 
for prolonging the viability of the trypanosomes passes easily through 
a dialyser. 


Hartmann (M.) k Nobllbr (W.). Untersiichrageii ttber die Cytologi© 
VOE Trypanosoma (heileri [JnvestigationB on the Cytology of 
Trypanosoma iheileri] — Arek- f, l/rolisknk 1918* Apt* 27* 
Vol* 38. No. 3. pp, 355-376. With 2 platen & 6 figs. 

In this article the authors take the non-pathogcnic caitle trypano¬ 
some, T. tlmiUri, for their studies in connection with the morphology 
and method of division of the various structures composing a trypano¬ 
some cell, on account of its comparatively largo size and the case 
with which it can be cultivated on laboratory media [see this BuUeim^ 
1917, VoL 5, No. 3, pp. 166-171]. A comparison, is made with the 
processes occurring in T. nocimey hwis% bnm% dimorphony and 
Schizotrypanum ermi. The article is illustrated with a number of 
beautiful figures. The authors’ conclusions to a somewhat highly 
technical discussion are as followsIn T. theihri the blepharoplast 
and basal granule divide separately and the old flagcdlum remains 
connected with one of the daughter basal granules whilst from the 
other basal granule a new flagellum is formed. 
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Woods (Alan C.) & deSchweinitz (George E.)* Trypanosome Keratitis 
“An Experimental Study.— Arch, of OpMhaL, New Boclielle„ 
1917. Sept. VoL 46. No. 5. pp. 431-445. With 1 plate. 

The authors first give an interesting Buinmary of previous work 
done in connection with the nature of the ocular changes in try]}ano- 
soniiasis. There appears i-o he some dispute as to whether the keratitis 
is produced by the presence of tlui trypanosomes themselves or by 
the action of the toxin secreted by these organisms remote from the 
seat of injury. In the observations recorded in this paper dogs infected 
intravenoiisiy with T. eqinperdnm were used. The following is the 
authors’ summary 

‘‘ Ocular lesions occur constantly in dogs infected with the Ti^^panosoma 
eqiiiperdiim. These h^sions are inauifested clinically as a dense clouding 
of the com(‘a and an iritis with heinorrhages and exudates in the anterior 
chamber, with the occurrence of pericorneal injection and photophobia. 
The lesions are not caused by a general toxaemia, but occur synchronously 
with an actual invasion of the ocular humors by the trypanosome, and 
appear to bo dependent upon the invasion of the ocular humors and the 
ocular tissues by the parasites. The ocular lesions arc readily cured by 
repeated injections ot arscnobrui^iol, the Ainoiican rcproducliofi of 
salvarsaiL 

'' Pathologically, the corneal lesions are those of an interstitial keratitis 
with an actual iilvasion of the substantia propria by the trypanosomes. 
The lesions of the iris consist in a marked oedema of that tissue, with a 
rather dense cellular infiltration of mononuch^ar and ])olynuclear colls. 
"The ciliary procnssius are tiiomselves uninvolved, but. occasionally they are 
embedded in a serofibrinous c(41ular exxidat(^ in which occasional tiypano- 
soincs are foxind. The udinal lesions consist of focal lesions characterized 
by a disarrangement of the retinal layers wit<h a monocellular infiltration. 
Over these areas is a cellular exudate cont.aixiing trypanosomes.” 

Bldmenthal (Franz). Ueber die Wirkung von Rontgemtrahlen auf 
Trypanosoma Bnicei, [On the Action of Rontgen Rays on 
1\ brucei:\--Berlm. Kim, Week 1917. Sept. 17. Vol 64. No. 38. 
pp. 918-920. 

In the first part of bis papeu* tlie author deals with the literature 
on the above subject and then re.(*()rds his own expcunnients in which 
mice infected with T. hraeei W(U‘(^ submitted to the action of Rontgen 
rays. It was fournl that no notcAvorthy efiect was produced upon 
the organisms in tlie living animal. As the result of (vnormous doses 
of the rays, however, there was a delay in the (hweh'jpment of the 
infection, but in such cas<‘s the injury to the IkkIv of the host was so 
gre.at that the mouse oftcui died Ixrfore trypanosomes could be observed 
in the blood. If the animal survived the ‘first few days, however, 
trypanosomes appeared in tlic blood, l^be delay in the appearance 
of the organisms was more probably due to the severe blood changes 
<‘aiised by the action of the rays than to direct action ‘U])on the 
parasites. lilxperiments with suspensions of living trypanosomes 
diluted in normal saline solution in vitro also failed to demonstrate 
any noteworthy changers as the result of the action of the rays. 

Stevenson (A. C.). The Presence of Trypanosomes in Brain Substance* 
Preliminary Trop, Med, d Hyg> 1918. Jan, 15. 

¥oL 21. No. 2. p. 17. With 1 plate comprising 6 figs. 

In this short note the author dcBcribes the occurrence of trypanosomes 
in the brain substance of a guinea-pig inoculated six months previously 



with a strain of T. nigenense. After about five and a half nioutlm 
from the time of inoculation the guinea-pig showed some w^'.akncss 
of the hind quarters which became more definite during the succee'dirig 
two weeks. Paraffin sections of tlie brain showed trypanosomes, 
many of which were- dividing, scattered tlirongh all ])arts of tite 
brain substance, with no special relation to the capiltiru'.s and small 
blood vessels. The organisms appeared to ho most numiu'oiis in ttie 
inid-braiii. Tlie small-celled infiltration ot the perivascular tissue, 
i.he presence of -which is charachnistic in human sleeping sickness, 
was weli marked, and masses of trypanosomes were sexm in the 
alfected parts. 

Another guinea-pig inoculated from the above survived only four 
months, dying siicldenly without symptoms; sections of the brain 
showed a large number of trypanosomes in the blood vessels, Imt in 
tlie brain substance itself they were only found after prolonged searcli 
near the surface of the cerebral hemisphcit^s. No p(nivasfndfir 
infiltration was observed in the substance of the hmin but a sinail 
amount was seen around the vessels of the ])ia mater. In tiie uiodulia 
below the floor of the fourth ventricle there were inuneroiis ('apilhuy 
haemorrhages which contained numbers of trypanosomes. No (Jram- 
staining streptococci were found in these braius as arc often found 
in sleeping sickness brains. 

The presence of trypanosomes in the brain Bidjstanf?e itself apjxuirs 
to have been described only in one instance, viz., by Wolbacu and 
Binger (1912) in the brain of a monkey. 


Veltj. UBte trypanosomiase dn cheval au Maroc. Etude clinique et 
Exp6rimeiitale. [A Trypanosomiasis of the Horse in Morocco* 
A Clinical and Experimental Study.]”-/^<3U. Gm. MctL YeL 1918. 
Oct. 15. VoL 27. No. 322. pp.‘489-513. 

From August 1916 to August 1917 Vein studied among tln^ horses 
of a native cavalry unit at Dar-bel-hamn a trypanosomiasis trjyismiti^ed 
probably by the bites of gadflhis ; it also pn^scmfinl s|)(3c-ial 
in that it ran a <haracteristic cliui<*aJ (‘.ourse, ihnuksped dilfenurtly 
from other trypanosomiases iu laboratory animals, and iiis caussal 
organism was a dimorphic trypanosome. On Ous account the author 
proposes the name ‘'Trypanosomiasis of Mormsmu Horses” for 
the malady. 

The course of the outbreak since it wa;s bust diagnostxl in 1914 is 
outlined. During the year June j9It)-J917 out of a total of 178 
hoivses 125 had become infected, out of which 86 died. The rcinahiing 
39 sick animals had then apparently recovered and wen*, distributed 
to various units. 

Clinical study.—The natives believe that the disease is caused by 
the bites of tabanids {el dehab)^ wffiich are found in abundance in this 
region especially around shrubby outgrowths and bite*, horses during 
the hottest part of the day; horses are difficult to breed in this 
district. Inasmuch as only the more severe symptoms atti*aet 
attention they believe that the disease lasts only about a week. The 
more chronic forms accompanied by anaemia arc regarded as a 
diflerent disciase, el woh^ meaning <;achexia. 
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The period of incubation of the natural disease is difficult to 
clctermine. From observations on 12 horses the maximum duration 
was estimated to vary from 59 to 104 days. 

The symptoms at first arc ill-defined aud escape attention if tlie 
animal is not closely observed. Hoon afterwards the animals become 
dull and dcjected-loolcing ; the appetite is maintained but irregular. 
The animals sweat easil}^ and become rapidly exhausted and arc unable 
to keep tip with oilier horses on the march. Eeciirrcnt febrile attacks 
are very characteristic and between thesci attacks the infected animal 
may appear cpiite normal. At a more advanced stage of the disease 
anaemia and cachexia, however, attract attention. 

Each febrile attack is manifested externally by dullness, more or 
less intense dyspnoea, haggard appearance, pctechiae, inco-ordination of 
niovcinents, inappctence and fever. The first distinct febrile 
attacks are sometimes separated by considerable intervals—up to 
three months in one observation—and the afiectccl animals might 
during that time be wrongly considered free from the disease. Is 
a rule these crises arc more fre(|uent and more regular during periods 
of intense heat and rarer diuing rainy weather. The average interval 
lietwcen two consecutive crises varies. As a rule the temperature 
rises to 104-9'^-K)5-8° F., exceptionally to 107 •2'^ F., and the feveu 
remains for four or five days, ex(*eptionally up to eight days. In 
some cases the temperature falls within a few hours. Tlie rise and fall 
of the temperature curve is very irregular, and consideralde dillerenees 
may be exhibited between the morning and evening tempcTaturcs, 
fP or more. At the connncncenujnt of the disease the f(\brile crises 
are often of very short duration. In rare cases they are non-cxisteut 
iind the fever is more or less continuous, especially in those cases where 
the disease runs its course very quickly. 

Htupefaedion is a (‘onstant symptom during the crises ; tlie affected 
animals allow themselves to l)t‘.come covered with liies ; tlie mnsclea 
su]sporting the head and tail arc relaxed. 

The next sign of most constant occrirrenco is in conmH'tion with tha 
locomotor system, Iffio animal drags its lioofs on t-rof.ting, and sliows 
unsteady gait; pau'sis or even ])araplegia of tlie fore limbs may set 
in or coni])l<hu, inco-ordinatim) of moveummts; wh<u) these 

symptoms a.re acute iiu’-ontimnnuj of tiui urim‘- is also obseTV(al- 

Oc-ular symptotus are fairly consi-ajit; the, conjumvtiva is gcmorally 
l)rownish in colour, sonadlmcis distinctly jaimdic.cal, imli(’ntlng gastr<)« 
intestinal d<u‘angenumt. The brownish (*olour is some.iinuis mask<‘xl 
by congc^stiou and the conjunctiva is cov(U‘ed with mure, or less larg(‘, 
petecliiae, vAdiich a, re at first of a light red and finally of a dark violet 
colour. Illuj ey(di<is are slightly oedematous. The upper laycn:s of 
the conjunctiva sometimes IxM^ome shed and the erosions tlius produced 
sometimes set up a marked conjunctivitis maniCcste.d by coiisidm’al)le 
laiFrymation. In vary acute cases the tdiangcs in the eye may be. 
more intense and hence the animal may sIuhI blood-stained tears. 
In rare cases keratitis may lie seinu 

Jn the orajority of eases tluir<% are no siibciitaiioous oedernatoiis 
swellings in tJiis disease. If tlwy are present tliey are, small, sharply 
circuuHcrihcd and situat-o<l especially around the IVilocks. 



Cardiac syiiiptoiiiH arc also noted; tlic pulse is small, rapid, tlircacly; 
the iieart palpitates on the slightest exertion ; a very marked venous 
pulse is very often observable. An exudation into the pericardial 
sac takes place concnrrently with the ocular lesions and oedeniatoiis 
swellings. The blood becomes watery and assumes a cliaracterisiie 
colour resembling shop de grenadine,'^ 

With regard to the evolution of the disease it is stated that it often 
develops as a chronic progressive anaemia with intermittent febrile 
crises; wasting is more or less marked. If the animals are well looked 
after a,t ilie commencement of the disease they may present a normal 
appearance, but they are found to he easily exhausted on being put 
to work. Finally, after a number of attacks anaemia, marked cachexia 
and inco-ordination of movements set in just before death. The 
above symptoms become more and more intense during the final 
crises. In a small minority of cases death occurs rapidly, after a 
few weeks, during an acute febrile attack. 

It is diJficnlt to determine the duration of the disease ; symptoms 
were found to persist in one animal over a whole year. Tlie qiH\sUou 
as to whether there arc any spontaneous recoveries remains unsolved. 

The lesions found on post-mortem examination vary acvoixling to 
the type of the disease. In the chronic forms there are no character¬ 
istic lesions except those of a more or less marked anaemia. In the 
acute form one may observe a serous infiltrai-ioii of the subcutaneous 
connective tissue, haemorrhages on the serous membranes and on 
the epicardium, and fairly abundant serous exudate in the ])ericar(lial 
sac (up to four litres). The heart is often hypertrophied, the liver is 
normal, the kidneys congested, and the spleen always enlai’gcd. 

Experimental Btucly,—The causal organism is a trypanosome, 
which is dimorphic in the horse and certain experimental animals 
(dog, rabbit) and nionomorphic in the rat. It occurs either as some¬ 
what long forms with free flagella or as shorter stumpy forms without 
free flagella or with a flagellum less than 2*5/:/, long along its fix'c part; 
ihe latter forms are much less numerous tlian the 'forms with hve 
flagella (less than 10 per cent, in the horses, vsoniewhat more numerous 
in "the dog). Complete details with regard to the dimensions of tln^. 
trypanosome arc not given in this ]nip(‘r. trypanosomes a.re, 

somewhat rare tliroiighout the wdioh; courses of the, dis(uisc. As in 
tile disease known as wiima tiny an', only found in the pe.ripliera-l 
blood at the commencement of the (liseas<‘. and during the febrih*, 
crises; but even during these eris/vs tlnnr presmii'c is by no imnms 
constant. Later on in the course of ihe disease they artH impossible, 
to detect even after careful soareli. In tlie (thronic forms ihey 
re-appear towards the termination of the disease and arc them v<n*y 
numerous during 'febrile attacks. A certain diagnosis based on simple 
examination of the blood even after centrifugation is thus very 
difficult, if not impossible, and one must resort to test inoculations. 
The inoculation of 5 or even 10 c.c. of blood into a susceptible 
animal often gives negative results and thus it is advisable to injc*ct 
50 to 80 c.c. of blood or other fluid from the diseased animal 

With regard to the virulence of the organism for various experimental 
animals the author^s investigations gave the following results :-'-*Thc 
trypanosome was found to be very virulent for the white rat, which 
after a period of incubation of about three or four days presented 
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a severe type of infection lasting on an average from seven to ten 
days. On post-mortem examination the spleen was found to be 
enormously enlarged. 

The rabbit was only slightly susceptible. The disease took on a 
chronic form with a slow and iiT<?giilar course. The symptoms and 
lesions were similar to those of all the otlicr kinds of trypanosomiasis 
ill tliis animal 

In the dog the disease ran a sul)-acute course with frequently 
occurring crises. The presence of the trypanosome almost constantly 
in the blood of this animal subsequent to inoculation makes it very 
useful for test inoculations. 

In the case of two mules the disease ran a relatively rapid course 
compared with that of the natural affection. 

Clinically this trypanosomiasis of Moroccan horses appears to 
be a distinct morbid entity. Howev<^r, it presents certain resemblances 
with mbori which, however, is cliaractcrised by severe locomotor 
changes and with souma, which runs a more rapid course, and, finally, 
with dehab of the camel. Sebgent showed that the trypanosome of 
this disease isolated by Belleval was different from that of debab, 
Laveeak also showed that the trypanosome isolated by Delanoe, 
and Fioet from horses at Mazagan differed from tlic dehab organism. 
Bonmls experiments at Marrakech ap])ear to sliow that the organism 
of the Moroccan dehab was le^s virulent than the eijiiine trypanosome. 

The author then proceeds to deal with the invariably unsuc(^cssful 
attempts made at curative treatment by me,ans of various medica¬ 
ment's comprising arsenic and antimony compounds ; tliosc results 
were summarised in the pr(‘x*.eding number of this Bulletin [see p. 151J. 
[A M.S. report giving fuller details of these experiments has just been 
received] The article ends with a discussion on the prophylaxis of 
the disease based on the isolation or slaughter of affected animals, 
and avoiding areas infested by tabanids. 

Dj Domizio (Giovanni). Una tripanosomiasi del dromedario eritreO' 
(Gndhd). Ceimi sulle mosche ematofage della Colonia Eritrea. 
[A Trypanosomiasis (Gudhd) of Eritrean Dromedaries. Notes on 
ifiood-sucking Flics of the Colony of Eritrea. |—OUnica VeL 1918. 
Aug. 31-Sept. 15. ^ No. IG & 17. pp. 391-413. With 3 text figs, 
and 1 plafc comprising 11 figs. 

Trypanosome dis(nises in Eritrean droinedari<\s wert^ first notcnl by 
Mkmmo, Martoolk) and Abani (1905). In 1912 IbuooLO d(‘.S(*-ril)cd 
a scwm’c infe(‘tion lasting usually only 24 t<^ 4H hours in dromedaries 
impoiierl into l/hya from Eritrea; a trypanosome 22'”39/( long by 
4j(i broad was dis<‘ov(U‘able in the blood of these a,nlmals. In 1913 
Maetcxclio identified two kinds of trypanosomiasis in the ilromedaries 
of Eritrea., viz., one caused by a trypanosome idcmtical with that 
occuniiig in the bovim^s of the country and known as giahmi by the 
natives, and the other known as atleh, the trypanosome of wliicli was 
referred to as a variety of the surra organism. The first accounts 
of giafmn were given by Memmo, Maetoglio and Abani. These 
authors stated tliat a trypanosomiasis occurred among bovines along 
the coast and in the lower regions of the Salicl district. Goats and 
Abyssinian slieep were susceptible to infection by this bovine organism. 
Horses and donkeys were less susceptible. Rats, dogs, and monlceys- 
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appeannl to be immune.. The trypanosome bad the. following cliiiieii- 
sioiis,--young forms adult form 24/o An important point 

in the morphology of tbiH oiganisinwas that the oentrosome wassituated 
at the oxiiremc ])ostcrior end and in a few sp(^ciniens it appeared to 
1 h‘. ormstitutod of a luimite. mass of ehnoinatiri, 

Tn his work piildislusl in T)1S MAano«Lro inaintaimHl that tliin 
affection known as (j/nkmi oocurred iiatnrally also in dTomodarievs 
iunlcr the iia-tism tonn (paiho^ meaning decline or misery. The. so- 
(‘allcd of dromedaries m.dgiah(m of boviueSj moreover, ]}re.sented 

the sanu*. cdiiiicad (^oinvse, syniptoinatolog^y, se.verity, and geogriiphieal 
distilbutioin ihit, in a certain percentage of the cases the disease 
ran iin acute course with death oceurriiig in a few weeks, wliile the 
remaining cases were of a more chronic cliaractcr and lasted from 
two to three, months. Among the animals that siirvived longest there 
were a certain number of recov^eries. The s>aiiptoms were oedematons 
swellings, nervous twitcliings, iiK*o-OTdination of move.numt in the 
liind quartcj's and, \n tlu^. case of hoi:ses, attacks of par(‘.sis. An 
important biological property of the r/hlutn trypanosome was tluii- it 
was not pathogenic for dogs, ral)biis, rats and !ni(*e ; if tlu^ very 
young animals of those sjoecies were iiioeulab'd tlu' trypanosomes 
might propagate for a time but they roniained sapropli}'ii<* iiiid ilum 
disappeared compiletely. Tbejsc try]>a.iK>.somia,seB {(jialuMh and. (/ndhd) 
were said to be tiansiniitecl by Stomoxydae. According i.o BnnoKNT 
'(1911) Martoglio undoubtedly was working with l^rijpanamma 
cmalbotii 

The other trypanosomiasis of clroiuedaries known as aileh and 
transmitted, according to MiBTOorJO^ by Tabanidae (TTaeniatopota, 
Pangonia) ran a very ebronic eoume lastinfi; from one to two or more, 
years, wasting and anaemia being the more important symptoms, 
with a much lower mortality than in fcbe last named alTc(‘tion and 
probably immunity was sahsc([uontly ]>ro(luccd. The trypa^iiosome. 
measured about 30//. long (xritliout fl ago limn wbicli wa.s 8// long) by 
3 to 4/./ broad at the level oi the nudcns. 4110 (‘ctjti'osome wUuS 3 to 
5// from the posterior extremity, which was geiuunlly mo<h‘.rattdy 
drawn out and hliuited. It <lilTer<jd also 1V<an thetrypaiU)S(>ine 
inasDiucli as it set up a ebroaiewliseas(‘. in horHos a.{Hl sluMp In.i'miiiUriing, 
as a rule, in recovery ; it was not ))ntht)g4uiiic*. for cnhth‘ ahhcaigh ihesi*. 
animals might harbour the pa-rasito in a lattuit sf.ate a.nd thhr bloial 
prove infective for dogs in fmin four to Ovo, months afb^r irdVc.tiom 
It was liigbly pathogtabn* for dogs, rabbits., mice, a.nd rats. M AimKUilO 
believed that tlui trypanosome was a vnrichy of the surra, trypano¬ 
some, analogous to that oimMori 

Pricox. 0 and Fehuako (1914) in des(Mibing a trypanosomiasis of 
camels in Tripoli believed tluit this allcrdion was introduce.d with, 
imported Eritrean droincdarioH and dostn'ibinl a. trypa,iioHome wliich 
was stated to be identical with 2\ soniumme^ tlie, causal organism 
of el (Ubak 

The author then goes on to describe at cemsiderabbs hmgtli his own 
observations on gidhd. Thb disease ocmirs in all the. low-lying 
and moderately elevated districts in Eritrea witli the exception of 
the pastures lying immediately adjacent to the Rod Bc.a. Tins kmnH 
are greatest on the mountain slopes facing the Iie<l Sea wluu:e blood™ 
Bucking flies are most numerous. In the western part of tlie (k>lony 
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losses are rare. The incubation period is long (from three to four 
iiiontlis) and tlie first symptoms are a gradual loss of condition, 
jatermittent slight fever, and more or less abundant lachrymation 
without ocular lesions ; the appetite is generally inaintaiiied up to the 
end. Sometimes diarrhoea may s(^t in before death. There arc no 
•appreciable oedeniatous swe.lliugs, the excretory system seems to be 
unaffected. Observations show i,hat the disease might last from 
five 01 ’ six months uf) to two yiau's. Th(‘. terininatioii is usually fatal 
suid death occurs owing to extreme debility, liecoveiy when it 
takes place is always pre-coded by a long eouvalosceiicc aud appears 
to be followed a lasting inimunity. Tb) disease shows no great 
tendency to spread and this appears to be due to the fact that 
cainel-nuai take care to avoid the zones infested with blood-sucking 
dies. There is no Jiotewortlxy x^ost-inortiun lesion. 

The author dwells at huigtii on t}u‘, distribution of the various 
blood-sucking flies in the affected districts. A list of the species has 
-already been given in this Ballet in [KRaiiABO, VTA 5, No. 4, p. 253]. 
Ft appears that all these speci(H arc capal>le of iiransrnittiug the disease 
iu:‘chanically but the most deadly localities for dromedaries are not 
those infested with >Siomoxy<lac but those containing Pangonla and 
Tabanidae. The last-named, known as the emr, arc particularly 
feared by camel-nien. 

The trypanosoino of (jadhd when examined in the fresh state 
shows fairly active trauslatory move-nuMits. At the coinnieiicc- 
uient of the disease and for a short time afterwards the 
trypanosomas are found abundantly in the lilood (5 or (3 per field of 
the microscope, objective 1/15, ocular G, Koristka) l)ut the niuid>ers 
may sliow considerable variations wlieti blood is examined at different 
times. Subsequently the trypanosomes benonie rarer and disappear 
for morci or less prolonged intervals. Their reappearance is generally 
marked by a febrile attack. In preparations stained with Giemsa the 
trypanosomes appear slender with numerous Eoltls in the undulating 
nunnbrane an<l a modcrattly long fix^c flagellum Ksliowing usually two 
or three spirals. The dinnuisions varied from l8-“20/£ in length 
iucluding fre.c llagellum by from to 2/^ broa<l at th<*- level of: tin*, 
niichuis. The predominant forms measured from 22 to 25/i. Forms 
22//. in length were less numerous while those 18// long were rare. 

breadtii did not sckuu to Ixi in <Ur(iCt proportion to tlie leiigtli, 
forms 25 to 21)// long by I to U// broad aud forms 18 to 20 by 2// 
being observable. Forms about to undmgo division might measure 
2 to 2^// broad by 28 to 30/,/ in length. Ve.ry randy stumpy forms 
'Of mcHlium length and about 4// broad (iould be seen. Tffio centrosome, 
wliicli was rounded and distuict, was usually situate-d al>out 2// from 
the posterior extremity, which was tapering, slightly rountled, rarely 
.markedly blunted. The flagellum was well developed along its whole 
courses. The iiaclciis was oval, 2 to 3/./ long by 1 to 2// broad. The 
cytoplasm sometimes contained minute chromatin granules around 
the centrosome and nuchms. 

A more or less marked Icucoeytosis with an appreciable increase 
in the largo and small mononuclears and also (jhaiigcs in the red 
corpuscles could be seen in the blood of affected animals. 

The atithor nc^xt denis with the identification of tiiis trypanosome 
and points out that it shows fairly distinct morphological differences 



uhbTfiscs (uie (0 rrotozoan Fumades, [Dec. 30^ 1918. 


from that of giaJian^ heskles being somewhat smaller and provided 
with a more <listinct iindnlating membrane. The (‘niitrosoine is 
sitiiatncl at a distance of l-J to 2 to 3/^ from the posterior end while 
that of (fmhmi {T, cazalboid aceordiner to Lavehan and Bekoi^nt) 
possesses a terminal or almost terminal centrosonn'. He fniirlier point,s 
out that the symptomatology of/ynd//d dilTers in many rcspecdw IVom 
that of gkihmi, (he iiumbatioii period is loiigei-j and the disease runs 
a more prot^net.ed course without showing neuromotor changes as, 
in the ease of ginhan. The (jndhd trypanosome is infective for dogs. 
Although no attempt <at experimental transmission to cattle was iriadc' 
there is every reason to believe that the guclkd trypanosome is not 
infective for these animals under natural circumstances, inasmuch 
as cattle 3‘einaiiied unaffected in localities where the Idood-siudving 
flies suspected to transmit gudkd were very prevalent. No trypanosome' 
w^as visible in the blood of a large number of such hovines althougli 
dromedaries undoubtedly infected had passed through the district. 
The immunity of the native cattle to\vards the try])auosoim^< wa,s aJso 
proved by Pmcolo and Feruauo. Tt is pf)ssihle that; the bovim^s 
may act as carriers of the gudhd trypanosome and on the otiuu* !umd 
that dromedaries may harbour the giahan trypanosom(‘- in a latent 
and inofl'ensive state. After some further discussiem ou ihe, idcniih-y 
of the trypanosome the author conchuh^s as follows: - 

‘^Thore exists in the Colony of Eritrea a irypanosomiaKis of (irmsic^ 
daries called gudhd by the natives, which is Iransmilted i)y ''Fahanidma 
at least, most oominohly, and probably also by Slomoxydae and hyjanpsia.. 

“The causal organism of gudhd in dimn’cdaries can lie dilTertnlialcd 
morphologically and biologictxlly from lhal of gudian in hovines. li. is by 
no means probable that it can'be identified wiih iluii of et/e/o llie^ otlicr 
trypanosomiasis in Eritrean dromedaries. 

'‘The morphology of the parasite, (he edirneal aspeid-of (lu* disease^ 
sot up by it, its nidae of transmission (by fabaiiids), and i(s geographical 
difitribiition cause one to believe that ilie gudlid tr,vpa,nosom(‘, is identical 
with T, soiidmeme of camels along tlie McslibuTancau (Vaist, <d' Korthern 
Africa, while that of aildi should Y)r(>bab1,y bt‘- d<‘signa(t‘d us a varicly 
of T. evansi in the same way a.s that of uibori. The fjm‘s(ion rcffuitcH, 
further investigation.” 


Mii'zmain (M. Bruin). The Rdle of S/omoay.s ndrilra.m in the 
Transmission of Tryfanomna einmi,--fdHUppiuo Islands, Ihimwi 
of Agric. Bull. No. 2*1. pp. ffl. With 5 I'dadt^s & 17 tiibles. 
1913. Manila: Bureau of Ihinting. 

Li thiis tardily nx'cived paper an account is given of a la,rge number 
of carefully performed <^xperim(mts carried out by ihe a.ut!ior in Iho 
Philippine Lslaiuls with tiie object, of awanl-aiuing t-lu^ rdi^^ of tlu^ 
common horse biting lly in the transmission of tim surra i.rypanosoiucc 
An extract of a paper by this author eutitlcKl “ ()ol!cM‘t;(H!, St.udit^H 
on the Insect Transmission of Tnjfwnosoina emnsi has ulrea<dy 
appeared in this Bulletin [Vol, 5, No, 1, pp. 10-14 j. In that paper 
it was stated that the evidence was strongly in favour of the gadfly 
Tahanus sfrialus Eah. acting as the transnutter, by mecflianical nicaiis, 
of the trypanosome in the Philippines. Elxpcjiimentw were, also 
des(-ribed to ascertain the idle of mosquitoevs, Lfpemsia exigm^ 
PMlaematomyia cmmrostns^ Hippobosca mamMa^ blood-Buching 
gnats, and the common house fly Mmca dom&stim in the transiniBsioii 



VoL G, No. 4.] Diseases due to Protozoan Parasites, 


225 


of Piirra; the results were negative, but tlie common house-fly was 
found capable of playing an indirect part in transmission. As in the 
preceding paper an interesting siumiiaiy of tli(3 literature on the subject 
is giv(‘ii in this paper. The author’s general summary is as follows:— 

L Only negative, results were ohtained in tlw, attempts at direct 
iiiecliaiiieai transmission of >suiTa witli di<‘s which wer<‘, induced to bite 
lienJthy animals at intervals ranging from live iniinites to three days 
after ixung ptnnniitcal to completes tlu‘ lV(‘diiig upon infected animals. 
Pliousauds of ;S'/o//?o.ry,s* mhilrana wcu’e em])IoycHl in 20 experiments 
involving tlui use of 0 horses, d monkeys, and 22 guinea pigs. 

2, Tweiiiy-S(‘.ven expcwitiumts \\er<3 peni’ormed in attempts to transmit 
surra by the interniptcul metliod of bKHling. All attempts proved negative 
ivhere a single appUeation of a varglng number of files was iised, as many 
as 38 on a, liorscg and a maximum of 40 on a small guiiiea-x)ig. The 
intervals between fe(‘diug on infected and lu^althy animals averaged 
twentydive to forty s<‘Conds in the two instances cited. 

“ 3. In 3 trials, intcri*iq)t<‘d feeding was employed in successive daily 
applications. In att(‘m])ting to d(dermine the minimum number of 
bites necessary to infect an animal, as high as 40 were followed }>j negative 
results. The'only positive result obtained was produced from a succession 
of 200 interrupted bites in whi<di the Hies were transferred immediateiy 
from the infected to the clean animal. The lliijs were applied thirty-two 
hours during a ])oriod of six days. 

4, The results of these experiments indicate that Trypanosoma evausi 
does not develop in the body of Stomoxi/s ealcUrans, TMinety-four days was 
the longest period in wdiich laboratory-bred i!i<is were tested for a cyclical 
devoloximont, and sixty-siwon days the maximum for wild Hies. 

5, Oig'anisms of surra wore hot found in ^^tomoxys ealeUmm beyond 
eighteen hours after feeding on an infected animal, and the limit, for 
infection by inoculation was ascertained in iluiso experiments to be six 
hours. 

0. Pathogenic trypanosomes were found in the proboscis of the fly 
tliirty seconds after feeding on infected blood. Wiiliin one minute and 
thirty seconds the organisms were not present in the mouth parts in a 
form capable of infecting by inoculation into guinea-pigs. 

7. The wounds made by the labium of Shmoxys wore not found to 
bo a suitable ciiaimel for infection. Consequently it is not likely that 
surra in domestic animals is produced through this avenue by externa! 
contamination; namely, faeces, mouth fiarts, and pulvilli of infected 
flics. 

‘‘8. The intimate relation in the feeding habits of Stomoxys and of 
house flies has been pointed out. Stom^oxys has foc(m demonstrated to 
provide through its bitea the infection of Mmea domesiiea and other dung 
flies. These flies have bo<m demonstrated to act as carriers, harbouring 
th(i surra organisms for several hours. 

“9. Ko evidence was obtained to indicate tlia.t Tr, evami is hereditarily 
tra/nsmittod to the ollspring of oalaUrmis, 941(3 larva of iluB iiy leal on 
surra blood does not (soutinuo to harbor the trypanosome and the ily is 
^ cie-an ’ upon reaching maturity. 

‘‘ 10. It is demonstrated that the individual glass-tube im^ihod is the 
most Buitabhi for applying flies in feeding on expcuiinental animals and 
for koexiing flies for long periods under laboratory conditions.’’ 

(talli-Valemo (B.) & Stalber (H.). La piroplasmiasa des bovid^s 
m Suisse. {Bovine Piroplasmosis in Switzcrlancl.]“~.ScAt(;m. 
Arckf, TierheilJc. 1918. Oct. Vol 60. No. 10. pp. 471--477. 
With 1 fig. 

This article apparently refers to the first authenticated cases of bovine 
piroplasmosis in Bwitzcrland, Since J9I2 Stabler has observed a 
lew cases ol acute anaemia accompanied by severe haeinoglobinuria 
among the milch cows of the Cossinay districts. The symptoms 
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ac.^ra.vatiHl to suoli an oxfcent tluit i'h<‘ aninuiis wore siuuj^htoriHi 
ill fjtsiu three in four days after the onset of syiupionis and oo p«*.d"" 
niortein examination dropsy, fatty degeiKTation of the liviu* and 
iiiereasiMl size a.nd diOlnent eonsisteney of tln^. spleen \xeti\ very 
iioiicaaibha Medieiiuil treatment prodmasl no ellV.eti. 

Tln^ syiiipioins and hwions (h^serilied resembled so elosely ifiosi^ cd‘ 
pin^pla.sinOvsis, the ]m'S(mee of whicdi in S\\ itzKudaaid laid been siis|H‘cded 
by (Jalli-Valkiuo for a loiyii; tini<n that a niieros<nph*. exanihuiti^m of 
the blood was made. AfU'r staining with Oiemsa. it was found that 
severa.l abnormally large red corpuseles contained basopliilie grannies ; 
the corpuscles invaded with piroplasnis were sonuevluit rare. 
most common forms of the pamsiti*. were pear-shaped forms occmrring 
more often singly than in pairs within (^aeh corpuscle. They were 
stained of a light bine colour, especially towaiids tlieir maigins, 'uilh 
clear spaces within their thicker pait-s. One or mort^ red si a shied 
chromatin granules were observable particularly towards tlu‘ ihiuner 
ends or on the liordcu’s. TJu'. pear-shaped foims wauu‘ from io 4 
by 1 to T5/e in dimensions. The larger isolattMl forms of most 
common occuiTence. In some corpiiscies c>voi<l or almost spluuical 
forms with fragmented chromatin could be seen. A few'' fi'et^dN'ing 
piriform bodies wore also noted. Tlie parasites “were exti'emciy rart^ 
in the liver and kidneys but more easily found in the sphum. Iii 
some of the red corpuscles there W'erc up to three pear-shaped fortus 
arranged in fan-shaped fashion. Many of the forms seen in tlu*. 
spleen were extra-corpuscular on account of the marked destnu-iiou cd’ 
the blood corpuscles. 

The Cjuestion arises as to •whether the species of piroplasm (‘ncoinn 
tered by the authors belonged to P. higemimoH Bmith and Kilborue, 
or P, divergens McFadyean and Stockman. The former speeit^s is 
held to be the cause of bovine redwnter in tropicaxl counti‘it\s and the 
second in Europe. These species have been dilbreniiated not only 
on acxioiint of their morphological app(unances and minor diliVnmces 
in diraensions but also ]»rincipa.l]y on aecaauit of the facd; that l-lKy 
arc incapable of setting up •nvi])ro(*al iiiimunity. authors siatt^ 

tluxt if these two orgajusms are iH'jilly disi/inct species it is Ihiglily 
protnxhle iliat the form observ<‘d by ilieni was !\ dmrgviis, 11m 
occurrence of piroplasms singly within the. cor|,>nscleH lias been imled 
Bevora! times by (ilHH)) in Argeuitina. and tiie. very large 

])iriforBi bodies may be observed also acamrding to .NirrrAuri 
in the case of P. dirergens, figures pr<wnte<l by tiu'. authors 

do not enable one to form an opinion as to which species of para.sito 
they really represent. None of the figures t(^pr(^.s<‘nt a ]>air of para-sitics. 
within a single corpuscle.-E p.'J Tim fact that tlio parashvs may 
sometimes be very rare even in acute cas<5s lias been poinie.d out by 
Ligotebbs. This fact probably explains wiry it has binm verry 
difficult to demonstrate the existence of bovine piroplasmosis in 
many localities. 

It is stated that bovine ^piroplasmosis tlnis occui's in Bwitzerhmd 
in centres which may from time to time pi'csent cases of acute irihxdhm. 
These centres may prove of great danger to healthy animals intirubiecxl 
Although no adult ticks were found on the cases cxamimxl t-rans« 
mission must have been by means of tic4os. According to 
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Galli-Valerio’s observations Ixodes ficimis is of very coiiinioii and 
wide-spread occurrence in the Canton of Vaud where these animals 
came from, while I. liexagonns is found there more rarely. 

CoMiNOTTi (Luigi) & Di D 0 MIZ 30 (Giovanni). L’emogloMiiria dei 
boYfil delle regioni prealpine h iina plroplasmosl. lota proventiva 
del dottorL [The Hacmoglobinuria of Bovines in the Cisalpine 
Districts (of Italy) is a Piroplasmosis. Preliminary Note.]— 
Clmica Vet. 1918. Aug. 31~Sept. 15. No. 16 & 17. pp. 425-430. 

Ill this article the authors bring foiward evidence to show that the 
acute form of cattle redwatcr occurring for many years past throughout 
probably tlie whole of the cisalpine regions in Northern Italy is due 
to a piropksin. The origin of the disease had not hitherto been 
discoverecl on account of the fact that the piroplasms are often extremely 
rare in the blood even in fatal cases, although in nearly all cases 
they may be found in the spleen. The autliors believe that the piro- 
plasm is not of the bigeminam tyiie on account of its relatively small 
dimensions and the predominance of ring-shaped forms; paired 
forms with their pointed extremities directed towards each other 
and rod-shaped forms are also not observalile. 

Ticks of tlie species Margaropus wmvulahis live said to be of frequent 
occuiTcnce in the affected districts. 

Sergent (Edmond) & Sercjent (Etienne). Sur le paludisme des 
Oiseaux du au Plasmodium relictum (vel Proteosoma). [Bird 
Malaria due to Plasinodium reliciumi] — Jun, Inst. Pasteur, 1918. 
Aug, Vol. 32. No. 8. ])p. 382-388. With I chart & 1 text fig. 

This article gives a resume of the observations carried out by the 
authors at Algiers dining tli(‘. course of the last 12 years on Proteosoma 
infec-tions of canaries. Five hundred and sixty birds were infected 
in all either as the result of tlie bites of infected Culcx or intraperitoneal 
inoculation of blood from infected birds. The resulting infection was 
of a])proximatcdy the same character in both cases. The period of 
incubation varied from thnu to ten days. In one case only it lasted 
over a month and the disease suhs(H|uently ran its normal course. 
A period of acute infection ihen follows during which parasites can 
be obs(nv(Kl daily in the blood and this lasts on an average nine days 
without remksious (muiimum 3, maximum 29 days). All the birds 
showed during this peuiod at Icmt one fiarasite per field of the 
mic.rosc.oi'ie (l/inth lens) on an average for six consecutive days 
(minimum 1, maximum 27 days). In some cases 80 per cent, of the 
red corpusch^s were invaded and up to four parasites might be found 
within a single, (iorpiisclc. The mortality amoimted to 61‘3 per cent, 
during this acute stage. 

On post-mortem examination the spleen was found to have become 
enormously enlarged and black in colour. In the normal canary the 
spleen ineastires 3 to 4 by 2 millimetres on an average, but in the case 
of birds dead during an acute attack it might reach up to 15 by 5 
millimetres. After this acute stage the parasites disappear in a few 
(lays (from 3 to 6 days) from the peripheral blood. Subsequently 
in some cases there is a complete absemee of parasites in the peripheral 
blood while ill other cases a few rare parasites appear at irregular 
intervals. 
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Dui’iiiff ihh Hhvii\ whivli may last over 15 iiiociilat'ioii with 

a. fcwtainly i!iiV,et!V(‘. virus does not brinj^ about the appearuiitu^ of 
pajusitos ill the ])eripluu*al blood. Boiimtiines tbore, ocaairs a very 
mild nhapso of brief duration witli a very short inoiibatioii period 
(I to 8 days). Idiis is analogous to the s(W(».aIled '' ai'cliiuaiisatiou 
of liiiiuan bihugs long n^sident in malarial countries. This innuunity 
is a.e<(uir(‘d from the si.vib day alter the commeneenieut of the blood 
invasion. The (lirds remain infective for canaries inocnlated with 
i-heir Idood or for Ouh^.x allowed to bite on tluun during this period. 
'This stage', may he of much shorter duration. After font months 
the canaries may no longer bo infective and appear to be completely 
recovered. If the spleen is examined it shows no pigment and it is 
foiiml to have resumed its normal dimensions. In other cases these 
birds may succumb more readily than iion-infocted canaries as the 
result of adverse circiiinstances such as cold or sudden heat. The 
spleens of such birds are then found to be large and black, ffhe 
immunity set up is thus relative. The authors liave previously shown 
that this relative immunity can be set up by the inoculation of 
sporozoites maintained in vitro. 

The bird may be infected in the following ways : '--(1) by intraperi- 
toncal inoculation, A few drops of infective blood tluis inoculatc'.d 
set up infection with certainty and give much more constant results 
than subcutaneous or intramuscular inoculation. Tiie authors’ virus 
obtained originally from a Mitidja sparrow was preserved at first by 
passage alternately through canaries and gnats, but for the last 
four years this method has been replaced by intraperitoneal inoculation. 
The incubation period lasts on an average from 7 to 8 days, altliough 
the first parasites may appear at the end of three clays. Tlui longest 
period observed was 10 days. (2) By smearing Oulex on tlie slda 
of the canary. The authors have already shown that if infcctcul 
gnats arc crushed and rubbed on the slcin of canaries about four 
out of every 10 birds become infected. (3) By intrarectal injection ; 
after injection of infected blood one canary out of six b(H‘omiis infci^tiHl, 
the five non-infected ones were shown to have accjuired no iimminify. 

Infection of mosquitoes.—The authors have sliown that ihe, sivxual 
development of Plasmodium reMclnni may ))e<'.ome ac(*.omplislHMl in 
the body of Slegomyia fasciata; this fact has bec.n subscipundly 
confi.imod by the observations of Na'UM'ann (R. ().). In addilaoli 
the authors have now demonstrated that the complete d(vv(doi)mei:it 
of the parasite may also take place in Oukjc sergenii Thc.obald, Tfm- 
baUia spathipalpis Rondani, Acarlomyia ^nariae Sorgent and Theobald; 
the larvae of these flies live only in salt water (frohi JjO to flO grammes 
of salt per litre) in creeks along the Mediterranean coast. Tho 
infection transmitted by the bite of Ac^artomyia is well marked but 
delayed. The incubation period is 11 days instead of from «3 to 
10 days. 

As opposed to what occurs in filariasis one finds in the proboacus 
of a mosquito that has imbibed Plasmodium blood apjnoxiniatcly 
the same number of parasites as in the circulating peripheral blood. 

At a temperature of to 24^ C. the zygotcs”tako more than 
two months to mature ; sporozoites do not become liberated until 
between the eighth and ninth week* 




Veil. IL Xo. 'I,j e/l/e* /ri 
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T\w a.iii hors luivo showii t hat .-ainnnor (IS''' Id :Uf i\) (pi pittas 
that lijivo iiiiVat»M| a. <‘a!iary caui without fiuihor inihihilioii of pa-rashloB 
iiifort a aoroial caaary within a, |ioritMl of ou(‘ uaaitlu but fail t.o infort 
:i t4iin! lani, llir ithVrinil ft fiipii'/i,s naiy rrl-aiti t!H‘ir a|Mm>zoiinrt 
for five luoiiiiis a.I a. irtuprral urr of 8 'Jb" I!. At thr rial of this 
linir ilu^ aizo of thr .s|>rozoitr: rontamrA in thrir saiivary ylaiuls tna.y 
iHM'onic* hos ilian tiiaX of nortual youir* r-fuirozoitrs (from S to !0/« 
iiisioad of II to I I/A* A rauary bittrn by tvso jfiiaia of tbis sjuur, 
lot (t.Iiosr oxa-niiian! ha<l all r-hown ;*’|»(a’ozoib*‘a} tii^l not prrstait 
anv infrntioit si}!Ka*<|fi<au h. liowrsn, rxa.tuiua.tioa of tla^ salivary 
o|iUl(!^^ of ift Vulrx of thr ;'afar lot. aht»nt'i| h bays alAarwa-riia luiiarroiiM 
.s|iorozoii.i‘S <‘i‘ tiorinal ap|)**a.t‘an<M\ 

(hilox born from iiifrr.lab yna.ts wrrr haind lo or mh iiifrrtiva 
Hliowin,!^ tluit thr para>itr is not- pas‘r«l Ihnmyh t.hr r<r{. 

Thu ^na,ts waa’r foam! b> b.tvr arqainMl no iuumsnity, as ra!f‘*s: 
thiit had (Hxasrd, to brromr jufrrtivt* lirraair iidVrtrd araill ai'irr 
llastaoditini rontjiininr blood, 

1dir a.uthors thru drr.rribt* two t rypanosomra, <mr from I hr blood 
of a raiiarv and I hr othrr from t-hr blood of thr Alttnsan itparrow. 


OiU'tMONA (Fiid.ro). Sulla diarrea rossa (coceidiosl iiiicstiiiale) clai 
bovilii del Vciioto. | lioN’inr Ibal Dysriilria (Intrstiiial Corcmlioisis) 
in Vt*!irtia.| AVro/ranh I918. Alavbd, Vol. %k No. Itl. 

pp. I !:5 I! 5 . 

In lisis short iiot.r | hr a.ntlior dr.oTibfss a, lr\\ r;rr; of I'orridiois 
in rattJr, trnditio to ydvr r;uppoii* to thr \ir\\' pal forward by 
Kanlohunzo thati tJir disrasr is by n«^ tnrans rarr in llalv j s'r 
this />hd/'//n, Vol tb No. I, ]>, 9|. tn oar o!itljrraJ< involving 
both ralvrs sind jnltiit- rait.lr thr tlisrasr wa,s rrport.rd to havti 
aHsuinrd a. soinrwhat virulrtit rharart<‘r; thr aniinaJa biH*anu* 
allrcd-rd with fot*ti<l ditrrrlua^a, rapi<l waKtino, aaid fma.IIy remviilsivr 
tnanors just brforr. drat-h, wlhedi t<Ktk pla<*r in tbrrr O'f four days, 
iiood rrHults w<a’r tdshum*d by thr^ adnunist-raJ-ion ot trliyimd prr os 
in J(l dosm f<»r a.nd 15 f^rtnumr dosrs hir udiilts. hhve 

gnnnmt', eio.srs wrrr. |.^ivrn as a prrvmtivu to thr appa.rnitly lirallltj 
iirr-ord-md; i*at4ir. 


Balls (A. K.) & Mohal (Josd I).). Studies on the Action of Corlairi 
Antiseptics, Toxic Salts, and Alkaloids against the Bacteria and 
Frotoxoa of the Intestine of the Babbit.- Pm% X'or. h\rper. 
IHoL <6 Mf(L BdlB, May ,15. Ved, 15. No. B. p» 125. 

JL Inferl IJis. 1918, Oct, Vol 2:h No. 4. pp. 382-59L WHh 
4 taj)ieH. 

Thr following siinuaary of thr above work is yivam in. the .firnfe 
papent 

lln-i aidihorn hrlmvo from thoorrt.5r.al <*onHi<lrRO'nnm tJm.i ilirr<“ ik a 
ilifTrrriirc^ in thr mmrrj>tibilit.y of barj.<ala am! |irolozon- to Hr*, n.riiofi 
of aiitIrtrpMrH, 'riiin ditlVrrnc'f*, in fotuni <^?cmt hrlwmi tlir, inlrslinal 
bii.rirria n.ml ilir iiitrsthinl pro|-07>f»a {(Jianlkt of l.hr rnfilnb 

when l.n^fited wit.h *irfLun dibiliunH of rldoramiiir. 11 i^wmh 

* lbi,la,z<mc,i* njid r.opprr NnfpluUr. 

{CtrriO) 
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Disease,^ due to Metazoan Parasites, [Dec. 30, 1918» 

“Ill tiicse cases tlie protozoa are more resistant tlian tlie bacteria. 
Tberefoxe bacterial-free material containing live protozoa is easily obtained. 

“ TMs behavior does not hold for free living protozoa which are more 
sensitive to the action of these same antiseptics than the bacteria which 
aoeompany them in natnro. Free living protozoa are also less resistant 
■when compared with parasitic protozoa. 

“ Increase in temperature greatly increases the effect of the antiseptics, 
esi^ecially against the protozoa. 

“ The authors conclude : 

“ (1) In the intestinal content of the rabbit, it is possible to show 
that resistance of Giardla ctmicidi against the action of certain antiseptic 
substances is markedly greater than the resistance of the intestinal 
bacteria. It is possible by making use of this difference in resistance to 
obtain Glardia free from all living bacteria, but attempts to subsequently 
grow them in pure culture have not succeeded. (2) The Giardia are 
more resistant to the action of these toxic substances than are the free 
living protozoa studied. (3) A technical method has been developed 
which we believe will be useful in demonstrating the applicability of 
intestinal antiseptics against both the protozoa and the bacteria of the 
intestine.” 


DISEASES DUE TO METAZOAN PARASITES. 

Liston {W. Glen) & Soparkar (M. B.). Bilhamosis among Animals 
In India. The Life-Cycle of ScMstosomim spindalis- Preliminary 
Note.— Indian Jk Med, Res. 1918. April VoL 5. No. 4. 
pp. 567-569. 

Schistosomum spindalis was first found by Montgomery (1906) in 
two Plains cattle at Muktesar in India and he proposed this name 
for the new species on account of the characteristic spindle-shaped ova. 
Outside India it has been found but once, in Sumatra, by Vryberg 
(1906). In the course of an investigation undertaken by the authors 
into the possibility of the spread of human bilharziasis in India through 
the arrival of infected troops one of the several species of fresh water 
molluscs [Planorbis exustus) met with in Bombay was found to be 
infected with a certam furcocercous cercaria very closely resembling 
the ceicarial stage of the scMstostomes found in man in Egypt. 
Experiments were made in order to ascertain whether these were the 
cercariae of human schistostoines. 

In the first instance an attempt was made to infect a monkey and 
some guinea-pigs ■with the cercariae, for it has been shown that in the 
case of the cercariae of human schistostomes both these animals become 
heavily infected and mature male and female worms can be recovered 
from them in about 10-12 weeks, A monkey was drenched with 
water containing a very large number of the organisms; during the 
succeeding three months it showed no signs of disease and on post¬ 
mortem examination no worms could he discovered. Two guinea-pigs 
were subjected to infection by allowing water containing cercariae to 
dry on the shaved surface of the abdomen and groins ; they were also 
made to drink some of this water. One of the guinea-pigs died seven 
weeks after infection and on post-mortem examination several 
Eilharzia worms were found in the liver, spleen, and portal veins. 
The worms, however, were all males and no females could be detected. 
The other guinea-pig was killed two weeks later and again only male 
worms were found. 
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Tiiese results showed that the cercariac were a stage in the develop¬ 
ment ol sonic schistostonio and it was prohalile tiuit they we.re not 
til*.' liiinian species [ound in Egypt lor tlnw had failed to develop 
in the monkey, which had been shown to bo a suitable host for the 
Egyptian worms. 

As bilhar/iiasis is Icnowii to exist in goats, sheep, and cattle the 
authors next endeavoure.d to find whether the eercariae would develop 
ill the body oC a goat. A young kid was therefore subjected to 
infection through tlic skin by allowing water swarming with the 
eercariae to remain in contact with the shaved surface of the abdomen 
and groins for 15 to 20 minutes. Two months and a half later the 
kid began to suffer from diarrhoea and an examination of its faeces 
revealed the presence of peculiar spindle-sha|)ed eggs containing 
active miracidia, correspomling exactly to the description given by 
Montgombby of the eggs of Scliistosonmm spmdalis. The kid 
gradually grew worse, suffering from severe anaemia, diarrhoea, 
debility, and paraplegia, with oedcmatoiis swellings under the jaw 
and along the neck, and it died a fortnight later. On post-mortem 
examination numerous worms in all stages of development were found 
in the liver. The larger portal veins w^ere packed with worms. The 
mesenteric veins contained several paired forms. Most of the female 
worms contained characteristic spindle-shaped ova in the uterus 
and numerous eggs were found in the minute blood vessels and in 
the walls of the intestine. The worms were identified as Schistosomum 
S 2 nndalis Montgomery. 

An attempt was then made to infect snails with the miracidia 
hatched out of the spindle-shaped eggs obtained from the goat, in 
order to ascertain whether the same kind of sporocysts and eercariae 
would develop in them as were found in naturally infected snails. 
The experiment proved successful and after five weeks most of the 
snails that were alive had developed sporocysts and eercariae morpho¬ 
logically identical with those with which the kid had been infected. 
Details concerning the various stages in the development of the 
worm in the intermediate and final hosts are promised in a further 
communication. 


‘Hall (Maurice C.), Wilsok (Robert H,), Wigdob (Meyer.) i. The 
Anthelmlntie Treatment of Equine Intestinal Strongylidosis.—Jl. 
American Vet Med. Assoc. 1918. Oct. VoL 54. New Sor. 
Vol. 7. No. 1. pp. 47-55. 

—, — —. ii. Some Notes on the Treatment of Equine Ascariasis and 
Oxyuriasis.—pp. 66-57. 

iii. WiGBOR (Meyer). A Study of the Character of the Feces due to 
Various Foods in Connection with Anthelmintic Investigation.— 
American Jl Vet Med. 1918. Sepfc. Vol. 13. No. 9. pp. 441-444. 

The very common and rather serious parasitic infestations of the 
large intestine of the horse, due for the most part to species of the genera 
Strongylus (Sclerostomum) and Oylicostomum (Trichouema, Cylico- 
stomum, '' Sclerostomum tetracanthum ’’), have hitherto been regarded 
as very^difficult of treatment. For example, Raillibt (1915) states 
that it is difficult to expel parasites from the large intestine by oral 
(0520) 
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medication in any Lost species, and this is the general view of parasi- 
tologists and veterinarians. However, to the authors' surprise their 
experiments showed that the above strongyles could be removed 
with great certainty and with a high degree of efficacy as regards 
the number removed compared with the number present. Inasmuch 
as their fmdings were completed by post-mortem examination their 
results are of much value. 

The high degree of efficacy obtained in the removal of worms from 
the caecum and colon of the horse was attributable to the increase 
in the time factor as regards period of exposure of the worm to the 
anthelmintic. Anthelmintic efficacy is said to be the product of certain 
factors,—the potency of the drug, the amount of the drug, the contact, 
■with the worms, and the period of contact with the worms. In a 
general way, an increase in any of these factors increases their product, 
which is the anthelmintic efficacy. Food and drugs pass rather 
rapidly from the stomach and through the small intestine of the 
horse, but they lie for comparatively long periods in the caecum and 
double colon, and thus the high efficacy of the anthelmintics is probaldy 
due to the long period during which they may operate in the large 
intestine. In the case of the horse’s caecum food enters through 
one aperture and passes out through another, a condition which is 
not present in the other domesticated animals; in the experiments 
of Hall and Foster (1918) it was found quite possible for drugs to 
pass the iieo-colic or ileo-caecal valve into the colon in dogs without 
entering the caecum. This is not possible in the horse, so that drugs 
can be depended on to enter the caecum if they pass the ileo-caecal 
valve. 

The method used in the experiments was the one already published 
by Hall (1907) in connection with the study of the action of carbon 
bisulphide on hots. One author administered the drugs, supervised 
the feeding and fasting of the horses and the collection of the manure, 
and made the general post-mortem examination. The others made 
daily collections and identifications of the worms from the manure, 
collected and identified the worms present post-mortem, and noted 
the condition of the digestive tract post-mortem. Worms were only 
identified as far as their genus was concerned; the results did not 
indicate that any particular species showed any special resistance. 

The authors quote references dealing with the treatment of strongy- 
lidosis by means of drugs,—^thymol (Giles, Theobald), atoxyl 
(Dorx and Bochberg), carbon bisulphide (Leneved, 1915), thymol, 
santonin, and aloes in the form of a ball (Cokreur 1915), and oil of 
chenopodium (Them 1915, Wooldridge 1916). 

The following are the authors’ conclusions to their ton experiments 

“ Iron sulphate in the light dose used (2 drams in a mash daily for 
7 days) was a failure, removing no Strongylus and less than I per cent, 
of the Oylieostomum present, Not too much may he concluded in regard 
to the value of larger doses, but in view of the fact that this treatment 
is not recommended for strongyles, it is likely that it is not of much value. 
This conclusion is substantiated by the poor results obtained from the 
administration of 7 ounces of iron sulphate over a period of 12 days in 
the case of Horse No. 1031, 

Tartar emetic in the light dose used (2 drams in a mash daily for 
5 days) was a failure, removing less than I per cent* of the strongyles 
present. ^ The evidence of severe irritation! in the digestive tract post¬ 
mortem inclines ub to believe that this drag is not apt to prove of much 
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value in tMs condition, as increased si23e of dose to secure greater efficacy 
would mean a degree of gastro-intestinal irritation that in our opinion 
should be avoided 

Turpentine in a moderate dose {2 ounces in a quart of linseed oil) 
was a rather effective remedy in the one test made, removing all of tlie 
Gylicostonmm and 48 per cent, of the Strongylus, 

Oil of clionopodium was a failure in small doses with less than a 24 
hour fast, failing to remove 1 per cent, of the strongyles present in a 
dose of 8 mils; "it was less than I per cent, eiieotive against Skongyk^s 
and only 29 per cent, offectivo against Cylieostommn in a dose of 10 mils. 
In larger doses, with less than a 24 hour fast before treatment, the findings 
are somewhat contradiotory; a 16-mil dose was 100 per cent, elfecthe 
against OylieostomMm and 76 per c<ait. elective against Strongylns^ 
wliilti an iS-mil dose was 11 per cent. ofi\‘otivo against Oyliemiommi 
and less than 1 per cent, effective against Strongyhis. In these 
same larger doses, with fasts of at least 24 hours, tho treatment 
is highly effective. In one case, whore the clienopodiiim and linseed oil 
wore'" given simultaneously, tho treatment was apparently 100 per cent, 
effective against strongyles ; in another case, where the linseed oil was 
given 2 hours after the clienopodiiim, the treatment was 100 per cent, 
effective against Oylhostoniuym and 96 percent, (‘h’oci.ive against strongyles ; 
in another ease, where the cheno])()dhim was given in divided doses followed 
by linseed oil an hour aftiu’ the last dose, the tre.atment was 100 per cent, 
effective against GyUf^^ostomatn and 95 ]»er cent, effective against Strongylm. 

Suniniary. Contrary to wliat lias been supposed/ the removal of 
strongyles from tho largo lutestin(‘. of tho horse presents no great diiliculties. 
Tiic remedy of choice'is oil of clienopodiiim, wdiicli displays an eOioacy 
of 05 to 100 per cent, when given to horse.s fasted o6 hours ajid given in 
doses of 16 to IS mils, in one dose or in divided doses, aoeom])anied by 
a quart or a litre of linseed oil or followed one or two hours later by this 
amount of linseed oil. The small worms, GylleoHlomAim^ are more readily 
removed than the large, red palisade worms, Htrongylus, probably duo 
to the fact that Blrongylm attaches to tho mucosa' and Gylifmkm'mm 
does not. Turpentine apjiears to be the second choice of tlio remedies 
tested. In tlie doses used, iron sulphate and tartar erne tic gave very 
poor results and promised little of value in the treat-ment of strongylidosis.” 

[It is not clear from this paper whether tlm drugs inentionod would 
have any eJt’ect upon the innumerable mubryos found imbedded in 
tlu^ mucous membrane of the caecum and (‘.olon in severe cases of 
eijuine strongylidosis, and w^hicJi no doubt contribute very largely to 
a fatal termination, 03' vvdicther the results a])ply only to those worms 
lying in tho bowel contents of milder cases.—'En.] 

ii. These investigations were carried out concurrently with the 
above. Of the ten liorscs used in the above experiments seven were 
infested with Oxyuris eqni, and eight with Ascaris equorwm. The 
various treatments enumerated above Failed entirely to remove the 
oxyiirids and wei'c also entire failures in tiie case of four of the eight 
horses affected with ascarids. These results arc not considered to be 
especially encouraging but they constitute a valuable guide for further 
work on the subject. 

iii. The effect of the nature of the food on the character of tho 
faeces was studied in over 100 dogs out of a seiies of 325 dogs used 
in anthelmintic investigations, and the following is briefly a summary 
of the observations 

“ Soft light-coloured plentiful feces are indicative of a bread 
diet. Dark fairly hard feces in comparatively small amounts are 
imlioativc of a raw-meat diet. Very dark fairly soft feces in small amountB 
are indicative of a finely chopped cooked-meat diet. (TMs seems to be 
especially irno -vviKai ihe im^at is fed 'while still warm), (jlay-ooiored, brittle 
feces in small lumps arc indicative of some bone constituent in the diet. 
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Tliera.peiitic doses of oil of dienopodinm or distillation x3rocliicts of 
oil of elienopodiimi, wlien given with, castor oil, usually cause greenish^ 
fiuid feces, regardless of the diet. 

Excessive or lethal doses of chenopodium constitnents^ cause consti¬ 
pation, in spite of therapeutic doses of castor oil, defecation being suppressed 
for a period of one or more days or the feces being hard and dark.” 

Hadwen (S.). latiira! Occurrence of Eosinophilias .—JL Pumsit. 
1918. Mar. Vol. 9. No. 3. pp. 135-137. 

Smears made from the swelling observed in from 20 minutes to 
half an hour after subcutaneous injection of juices obtained from 
Hypodeima larvae contaminated with bacteria show phagocytosis by 
the eosinophiles. The reason for the eosinophiles assuming the role 
which is usually assigned to the neutroptiles is apparently to be 
found in the fact that the bacteria are rendered attractive by their 
being bathed in verminous juices. These findings, which are in 
agreement with those of Weinberg and Seguin (1914-1915), indicate 
that the eosinophiles play a very important role in picking up the 
bacteria which are introduced into the body by the bites of intestinal 
parasites and in neutralising toxins which may be absorbed. The 
same effect may be produced by puncturing or crushing a warble 
larva in situ under the skin. 

It can be proved that the eosinophiles are attracted by the secretions 
and excretions of the warble larvae alone and not by bacteria if one 
examines the fluids in the swellings produced by sterile larvae or by 
the injections of sterile extracts. On the other hand neiitrophilc 
leucocytes are found to be the immensely predominating type in 
smears made from purulent subcutaneous cavities containing warble 
larvae and invaded by bacteria. Moreover, if one instils a few drops 
of warble juice into a steer’s eye the cells contained in the muco¬ 
purulent discharge subsequently produced (9 hours later) are found 
to be practically all eosinophiles. This experiment also shows that the 
eosinophile cell is par excellence the agent which truly repels and 
neutralises verminous products. 

Experiments are contemplated to determine what curative effects 
the injection of worm juices may have on a verminous infestation. 

Van Es (L.) & Scualk (A. E.). Sur la nature anaphylactiqiie de 
riatoxication parasltaire, [Anaphylactic Nature of Parasitic 
Intoxication.]— Ann. Inst Pasteur, 1918. July. Vol 32. No. 7. 
pp. 310-362. With 1 text fig. & 4 charts. 

The experiments described by the authors in this paper were 
performed at the Agricultural Station, North Dakota, U.S.A., in 
connection with their investigations on the nature of swamp fever ” 
in horses. In 1914 K. R, & B. Seyberhelm of Strassburg, in a 
series of three publications on this affection, argued that it could 
be set up artificially by the injection of watery extracts of GaslropMlm 
equi and hemonhoidalis, and that in natural conditions it was not 
set up by the filterable virus of Vaulee & Carre. [The latter authors, 
however, (see this Bulletin^ Vol. 4, No. 3, p. 124) subsequently showed 
that the Seyberhelms’ interpretation of the action of their larval 
extracts was obviously fallacious.—En.] Van Es and Schalk likewise 
state at the beginning of their paper that the conclusions of th^ 
Sbyberhelms were of an astonishing nature and creative of great 
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doubt. The idea that iiLseets played a part as vectors contained 
nothing new or iiiiexpected but the rejection of a living virus as the 
cause of an apparently infections disease was surprising. Nevertheless 
the results reported to have been obtained coidd not be accepted 
without careful verification and consequently the experiments 
described in this paper were perform<‘d in order to throw more light 
on the new theory advanced. In the first place the investigations were 
directed towards studying the effects produced by injections of 
extracts of Gastrophiliis larvae into the horse. 

In summarising the results obtained in the course of a very con- 
siderable number of carefully performed experiments with extracts 
of bots and various parasitic worms the authors feel justified in 
drawing up the following conclusions - 

“ (1) There is no reason to believe that species of Gastrophiliis play a 
specific role in the etiology of infections anaemia or ‘ swamp fever ’ of horses. 

“ (2) The severe intoxications following upon injections of bot extracts 
are not caused by a specific substance in the manner of the so-called 
* oestiine ’ of the SeyderholmB. 

“ (3) Such intoxications are only manifestations of anaphylaxia and 
are strictly analogous to those provoked by any other liiiul of protein 
material. 

“ (4) Several species of parasites sensitise iheir hosts which, after an 
initial (declidmante) injection or instillation, I'espond by anaphylactic 
or allergic reactions. 

“ (5) The toxic properties capable of becoming evident to a striking 
degree in the case of extracts of certain paiasites are duo to a specific 
sensitisation of the animals at some anterior date. 

“(b) It is reasonable to suppose that the substances which provoke 
the anaphylactic shock may be inlroducinl into ihc circulation by tlio 
same channels as those along which the sensitising materials travelh'd 
beforehand. 

“ (7) Owing to the more or less constant presence of certain parasli<*s 
in some part of the body it is quite possible that the latter is constantly 
charged with anaphylatoxins of parasitic origin. 

“ {S) It is also possible that such an intoxication may lead to morbid 
changes of a more or less well-defined and characteiistic nature. 

If one accepts this idea with rc^gard to a parasitic anaphylaxia several 
problems become presented to thci invesiigator. For example, what axe 
the consequences of such a prolonged anaphylactic intoxicaiion ? Does 
it bear any relationship with any chronic diseas^^s such various ty])CB 
of anaemia, sclerosis, parenchymatous dcgeneraiioiiB and morhid conditiouB 
hitherto lightly attributed to a uto-iii toxica lion, and further what Uiodifi- 
cations are brought about in the composition of the blood of some of 
the anaphylactic horses used in the expeiimentB and found to be capabh^ of 
producing febrile reactioiiB in subjc'cts mocu]al( U wdih it ? , . . 11 ad wen’s 
disoovciy ” [see this B-Melin, Vol. 5, Fo. 2, p, 109] “ also presents a number 
of points of groat practical interest. It might bo employed as a method 
of diagnosis In certain parasitic diseases. It would be possible in Iho 
case of a Hock affected with gid to determine which sheep har))oui'(‘(i cystB 
by obtaining an ocular reaction after the instillation of an extract, of 
Taenia coemims or the contents of its cyst. The allergic or anaphylactic 
reactions might also serve in the course of researches on the bioiogical 
relationships "existing between the parasites and their hosts. . . 

DB Meza (John). The Common Ticks of Nyasaland with some Special 
Notes on the Anatomy and Biology of Ticks in General. - 
Nyasaland Protectorate. Department of Agriculture. Bull. No. 1. 
of 1918. 32 pp. With 13 text figs. Zomha : Govt. Printer. 

This short monograph aims at giving “ a short general description 
of the Order, describing the points which distinguish the different 
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sub-families and genera; to describe tbe biology and anatomy ^ of 
ticks in general, and to describe in some detail the disease-causing 
ticks of Nyasaland giving at the same time their life history. ’ ’ Although 
the author’s information has been abstracted for the most part from 
the publications of Nuttall (G. H. F.) it nevertheless presents a 
useful elementary summary on the subject of ticks together with 
a number of clear sketches. The common ticks of Nyasalaiid con¬ 
cerning which more or less detailed information is given are the 
following:— Argas persims,Ormthodontsmoubata, BoophUus decoloratus^ 
Haemaphysalis leacki, Dermacenior rhinocerotis, RMpicephalus a2yp6ndi- 
mlatuSy R. evertsi, R. falcatus, R. smius, R, capensis, Hyalonmm 
mgtpptiiini, Amblyomma mriegaiuni, Amhlyoynma liehraeimi and 
Ajyonomma exomakmt. 


BiSHOnn (F. C.), Mitchell (J. D,) &Parman (D. C.). Screw-Worms 
and other Maggots affecting Animals.— U. 8. Dept. Agric., Farmers' 
Bull. 857. 1917. Sept. 20 pp. With 8 text figs. Washington: 
Govt. Ptg. 0£B.ce. 

The so-called '' screw-worm ” inflicts enormous losses on the stock- 
raisers of Texas, Oklahoma, Nevr Mexico, Arizona and South California 
during the warmer periods of the year. In some districts the rearing 
of young calves is nearly entirely prevented on account of its ravages, 
adult stock are in many cases killed outright or maimed permanently, 
while infested sheep always lose flesh and their milk production 
decreases. The expense of watching herds and treating infested 
animals also is considerable. The maggots of several other kinds of 
flies in addition infest wounds and “ IdIow ” soiled wool on vsheep. 
All these flies breed in decaying animal matter, especially in carcases 
of large animals. Carcases should thus be disposed of by burning or 
by burying under at least two feet of soil after covering with 
q^uicklime. 

An extract has already appeared in this Bulleim [(Duxn, L. H.), 
VoL 6, bTo. 3, pp. 161-163] dealing with the nature of the injuries 
due to this screw-worm pest together with an accouut of its life 
history and methods for its control. 

For destroying the screw-wm^m maggots in a wound nothing better 
than chloroform has been found. The dead or comatose maggots 
should be removed with a pair of forceps, the wound eleaj)cd out 
with 5 per cent, carbolic acid solution and pine tar applied to act 
as a repellent for flies. Tannic acid dusted over the wound will check 
bleeding and make it less attractive to flies. The former extensive 
use of calomel in wounds is now practically discontinued. 


Eeakes (C. J.). Motes regarding Ticks found on Farm Animals In 
lew Zealand.—Jl. Agrie. Wellington, N.Z., 1918. Feb. 20. 
VoL 16. No. 2. pp. 83-86. 

The ticks which transmit bovine piroplasmosis in Queensland and 
North America [Margaropus {Boophilns) (mmdatns australis, and 
M. mnuhfm. respectively,] have never been discovered in New 
Zealand. 
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Tlie ticks that occur on cattle are Ixodes ricinus (commonly called 
the '' dog tick ” or the “ castor bean tick ”) and a species of Ilaema- 
pkysalis. Although piroplasmosis or any other serious trouble caused 
by ticks does not exist among cattle in New Zealand, yet the experience 
of other countries goes to show that ticks may be the source of trouble 
to stockowners in the future inasmuch as they occasion loss of condh 
tion, decrease in the milk yield, deterioration in the value of hides, 
and mortality among animals already weakened by various forms 
of sickness, insufficient food, or otlier causes. Measures are thus 
advised for their eradication. It is recommended that the infested 
pa.rts of the skin should be sprayed with Stockholm tar after which 
all dead ticks should be collected and burned. Other spraying 
preparations tried and found to be somewhat less effective consisted 
of kerosene pint, linseed oil } sulphur 1 ounce ; or kerosene 

10 ounces, lard 10 ounces, tar 2 ounces, sulphur 1 ounce. Very 
strong solutions of sheep dips also x>i‘oved effective but cattle were 
liable to suffer from their effects when used at the necessary strength. 
Dij)ping is the only effective method available in the case of cattle 
unaccustomed to handling. 

Hill (G. F.). Some Notes on the Bionomics of the Buffalo-Fly 

{Lyperosia exigna, Melj.), — Ptoc. Linn. Hoc. N.SM. Sydney> 
1917. Apr. 4. Vol. 41. No. 1G4, pp. 7G3-7G8. With 1 plate. 
Abstracted in Rev. App. Entom, 1918. June. Vol. 6. Ser. B. 
Part 6. 118-119. 

Lijperosia exlgua (biiffalo-ily) is a more fonnitlable x)est to cattle and 
horses in northern Australia than the larger and more voracious blood- 
,Slicking flies, owing to the greater number of individuals and the longer 
period of their seasonal occurrence. During the early ]>ari of the wet 
season (November and December) certain Tabanids, especially Tabanm 
nigrUarsls, TayL, cause greater annoyance and loss of blood than buffalo- 
Hies, but their wounds heal without showing signs of inffamination, while 
the attacks of Slomoxys, Lyperoski, Musca and other flies cause character¬ 
istic sores. 

Old and sickly horses and cattle are most commonly attacked, goats 
are rarely molested, while dogs, pigs, sheep and kanga,roos appf^ar to be 
imniuiKj. The parts attacked are chiefly the belly, bilsket, underparts 
of the neck, Hanks and about the oycsl Buffaloes, both domesticated 
and wild are habitually infested, and man is occasionally bitten while 
riding ffy-infested horses. 

This post was probably introduced with si-ock from the East Indies 
Kiibsoquent to 1824, its present distribution in Australia coinciding fairly 
well with that of the introduced buffaloes. 

The eggs are laid singly to the number of 12 to 20 in dung or foul 
mud, the larvae, which emerge in 18 to 20 hours, burrowing into the dung, 
where they pu])ate after S or 4 days. The adults appear after a pupal 
period of 3 to 5 days, and seek their hosts, resting during the Iioat of the 
day and at night upon the flanks and withers of horses and about the 
horns of cattle. 

Natural enemies of the fly are few, insect predators being chiefly 
certain species of ants that gather the eggs for food, especially tSohnopsis 
geiiimala, F., var. rnfa^ Sud., Iridomyrmex deieclus, Smith, and Odonlo- 
mmlim rufmps, Sm., var. mntidens, Eorel. A more important enemy is 
a small Hymenopteron, Bericophorm relucens, Sm., which captures the 
flies while feeding or at rest, 

Artifleial control over the immense and ihiniy-populatod gra/iiig 
areas would bo obviously impracticable, but the frequent removal of 
manure from millring-pens and cow-yards would prevent these places 
acting as sources of infestation.” ^ 
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Van Zwaluwenbukg (R. H.). Cattle Ticks .—Report of the Porto Rico 
Agric, Exp, Sta,, 1916. pp. 25-26. With 1 plate comprising 
2 figs. 1918. Washington: Govt. Ptg. Office. 

“ Two varieties of ticks infest cattle in Porto Eico. The more coiiinion 
is the Australian tick {Margaropus amiulakis misimlts). The typical 
if, mimdatm of the Southern States is also present, but in nnicli smaller 
numbers. 

“ Control of the tick by starvation or dipping is dependent for success, 
upon an exact knowledge of the parasitic and iionparasitic development 
of the aoarid in the locality in which control work is to be done. _ This 
work is well under way, and data are being collected on the variation of 
the stages during the different seasons of the year. 

“ At Mayaguez the Australian tick required 20 to 22 days for its develop» 
ment on the host during the faE months. Hence, if local eradication of 
the tick is attempted, applications of dips, sprays, or smears should be 
renewed about every three weeks to prevent the maturing _of fresh 
generations. The minimum egg period under natural conditions was- 
found to range from 36 days, beginning in February, when the average 
mean temperature was 74*7® P., to 23*5 days in September, w’hen ihe 
average mean temperature was 79*6° P. The maximum starvation 
period of ticks hatching in April was found under natural conditions 
to be 94 days. Seed ticks protected from rain and direct sunlight had 
a maximum starvation period of 108 days.” 


BACTERIAL DISEASES. 

Mobeis (Harry). Blood-siieking Insects as Transmitters of Anthrax or 
Charbon.— Agricultural Experimental Station of the Louisiana 
State University and A, & M, College, Baton Rouge. 1918. March. 
Bull No. 163. 15 pp. With 2 text figs. & 3 tables, 

In work carried out in the Louisiana Experimental Station for the 
past tlu-ee years an attempt has been made to find out the relation 
between certain blood-sucking insects and the transmission of anthrax. 
Very few data concerning this subject are to be found in the literature 
on anthrax. Schubebg and Kuhn (1912) traiismitted aiithrax from 
a carcase to a living ardmal through the biting of Sfomoxys valcifrans. 
Mitzmain (1914) in the coarse of an extensive piece of rcsc^a-reh work 
succeeded in transmitting the disease through the lutes of Siontoxys' 
calcitrans and Tahanvs striaius. In Louisiana. Dalrymple and 
Dobson (1900) produced strong circumstantial evidence to inciiminate 
blood-sucldng flies as vectors of anthrax by compiling a record to 
show the relationship between their prevalence and the occurrence 
of the disease. 

Inasmuch as there appeared to be some unknown factor involved 
in the continuance and spread of several outbreaks in Louisiana 
Morris undertook a study of the most common blood-sucking insects 
of the country and by means of experiments on animals under as- 
natural conditions as possible endeavoured to ascertain the role of 
the flies in the transmission of anthrax. The flies used were the horn 
fly Haematobia irritans L., a horse fly Tabamis sj). near mgrointiaius 
Macq., and the mosquitoes Psoropkora (Janthinosoma) sayiD. 
and Aedes sylvestris Theob. 
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Tlie horn fiy is one of the most ptedoiuinant o£ all species of blood * 
sucking flics in Louisiana. It is prevalent during the greater part 
of the year and is found during the summer months in swarms feeding 
on cattle and more especially on those with dark coats to avoid 
detection. Numbers of these Hies, varying from 100 to 300 for each 
experiment, were caught and confined in a wooden cage mth a curved 
top covered with a fine wire screen, (Ireat difficulty was experienced 
in keeping the flies alive in captivity owing to the fact that if left 
unfed for 12 hours they would practically all die, and thus frequent 
feeding upon a living animal was necessary. A guinea-pig which had 
been previously inoculated subcutaneously or intraperitoneally with 
a loopful of anthrax spores was tied on the wire screen of the cage 
and allowed to remain for one minute. Then after removing the animal 
the screen was disinfected with perchloiidc of mercury solution and 
a healthy guinea-pig fastened on the cage and allowed to remain 
from one to three minutes. The horn fly will usually feed from four 
to six minutes and so by this method the feeding was interrupted. 
From the results of a considerable number of experiments it was. 
found that transmission of the disease to the healthy guinea-pigs 
commenced to take place when the flies were allowed to bite infected 
animals four hours before death (11 per cent, of cases) and the 
percentage of positive results became increasingly higher until within 
a few minutes before death (54 per cent, at 31), 50 per cent, at 15, 
55 per cent, at 5 minutes before death); at death traiisraissioii took 
place in 33 per cent, of cases, 15 minutes after death in 10 per cent.,, 
while 30 minutes after death the results were all negative. In some 
cases the internal form of unthrax was produce<l but in the majority 
the external or carbiinctilar form was most common. Tlie guinea-pig 
died at any time from 48 to 82 hours after having been bitten by the* 
flies. 

A few experiments were cojiducted in which an appreciable period 
of time elapsed between the feeding on the infected host and the 
susceptible animal; the results were negative in all cases. 

In a series of experiments in which an infected sheep was used as 
the source of infection one guinea-pig out of two l>ecame infected 
when the flics had fed on th(i sheep minutes before death, and 
in all cases where tlie flies had fed 15 minutes before death, at 
death, and 15 minutes alter death (nine guinea-pigs used altogether 
in these experiments). 

In the experiments with the horse fly, Tabamis sp., small glass 
jars covered with wire gauze were used, one fly being placed in each 
jar. This fly appears in great numbers during the latter part of 
August and in September, and bites with great avidity in captivity. 
The fly was allowed to bite the abdominal surface of an infected 
guinea-pig, and then as soon as it had commenced to feed the jar 
was transferred in a similar manner so as to come into contact with 
the abdominal surface of a healthy guinea-pig. If after contact 
with the infected animal the metal cap became soiled with blood it 
was replaced by a clean one before the fly was allowed to feed on the 
uninfected animal. In these experiments positive results were 
obtained in all cases where the flics were allowed to bite the infected 
animals at intervals from four hours before death (16 per cent.) 
up to the time of death (100 per cent); when allowed to bite 
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16 minutes after death the positive results amounted to 16 per cent., 
and 20 Hiiniites after death 0*0 per cent. The flies would not feed 
.satisfactorily on the dead body of a guinea-pig. 

Under field conditions another species, a black horse fly, Tabanus 
airatus Fab., sometimes feeds on dead bodies 30 minutes or more 
after death. Yimlent cultures of anthrax were obtained from^the 
bites of these flies that had fed upon the carcase of an animal 
dead of aiitlirax. The flies could not be induced to feed in 
captivity although a great number were collected and a different 
technique used. It is quite common during the fly season to see 
blood dropping from the bellies of horses and mules due to the biting 
•of various species of Tabanus and in this manner anthrax could be 
spread from animals suffering from the disease. 

In the case of mosquitoes a similar technique to that adopted in the 
case of the horse flics was used and positive results (16 per cent.) 
were obtained when the flies were allowed to feed three hours before 
death. The number of positive results increased up to 70 per cent, 
when biting took place at the moment of death, 10 minutes later 12 
per cent, transmissions were obtained and 30 minutes after death nil. 

A number of observations were made with regard to the presence 
of anthrax bacilli in the excrement of the above named insects. Small 
bottles were used as retainers for the insects as in the case of the 
horse fly experiments described above. Some difficulty was experienced 
in inducing single horn flies to feed and so a dozen had to be confined 
in a bottle until they had fed and then they were placed in separate 
bottles. After the flies had fed until engorged with blood, which was 
shown to harbour large numbers of anthrax bacilli, the bottles were 
allowed to stand and cultures made each day from the specks ’’ 
deposited on the surface of the glass. 1,218 specks from the horn 
fly were cultivated and 11 produced colonies of anthrax ; the positive 
results were obtained within six hours after feeding upon the infected 
host. Two colonies of anthrax "were found in 318 specks from the 
horse fly, positive results being obtained within 12 hours after feeding, 
and one colony of anthrax %vas found in 711 specks examined from 
the mosquito (the one positive result being obtained between the 
48th and 72nd hour after feeding). 

These results would indicate that antlirax bacilli arc mostly if not 
entirely destroyed in the digestive tracts of the above describee! 
insects when ingested in the blood of an animal affected with anthrax. 
It is suggested that the few colonies found might have been pi‘odiiced 
from the contaminated feet and bodies of the insects. No attempts 
were made to feed anthrax spores to see if they would pass through 
the digestive tract. 

Jbhsen (H.). Hemorrhagic Septicemia, its Clinical Diagnosls.—JL 

American 7eL Med. Assoc. 1918. Oct. Vol 54. New Scries. 

Vol. 7. No. 1. pp. 39-47. 

^In this paper the author gives a concise account of the various 
clinical manifestations in haemorrhagic septicaemia observed in the 
course of Ms experience in Texas. It is there stated to be attended 
with high mortality and attack various species of animals especially 
cattle, sheep, and swine. Young animals are more susceptible than 
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adults and animals in poor condition are most liable to be affected. 
The clinical diagnosis in many cases is exceedingly difficult and can 
only be arrived at conclusively by laboratory examination, which may 
necessitate the adoption of experimental animal inoculation. Swine 
plague caused by a Pastcurella organism alone is very rarely 
encountered in the field and nearly always represents a mixed 
infection. Fowl cholera representing the avian form of the disease 
sometimes causes great losses. 

From the point of view of symptomatology and morbid anatomy 
haemorrhagic septicaemia may be manifested under one or other of 
the following forms :—(]) pectoral or pulmonary, (2) subcutaneous, 
(3) cutaneous, and (4) enteric form. 

In the pectoral form the period of incubation varies from six hours 
to eight days, and the symptoms are those of a rapidly developing 
acute^ pleuro-pneiimonia. On section the lungs are hepatised and 
show serous infiltration of tJie connective tissue and the affected 
portions often present a marbled appearance as seen in contagious 
pleuro-piieumoni a. 

In the subcutaneous form swellings ayjpear beneath the skin of the 
head, throat or dewlap, which arc somewhat soft and pit on pressure. 
The tongue is often swollen and there is marked salivation. Swellings 
of the legs or various joints may also l)e observed. On post-mortem 
examination haemorrhagic areas a.rc found in the subcutaneous iissue, 
varying greatly in number and in size ; in some cases they are sO' 
extensive as to involve up to one eightli of the body surface. These 
areas are infiltrated with a soro-fibrinous exudate usually yellow in 
colour but sometimes dark red. Minute haemorrhages are, found in 
the muscle tissue. The lymphatic glands arc frequently tlimigh not 
uniformly enlarged, the ceiwieal and prescapular glands being most 
seriously affected. 

The cutaneous form, originally called mad itch,” is of rare 
occurrence and usually manifests itself by the animal showing intense 
itching and nervousness. Large areas of skin may thus bo entirely 
devoid of hair and rubbed to a raw sore. The animal usually dies 
in from 12 to 72 hours. This form is often difficult to diflerentiate 
from rabies and other cerebral conditions, but on blood examination 
typical bi-polar staining organisms are discoverable. On post-mortem 
examination no distinct lesions are often found but there are usually 
petecliiae in the subcutaneous tissues and in the muscle and fat at 
the base of the heart; none are to be found over the ventricles towards 
the apex, however, as is often found in other forms of the disease, 
.Haemorrhages occur in the meninges of the brain and spinal cord, 
and the ccrebro-spinal fluid is more or less rod in colour. 

At times the changes are found chiefly in the abdominal cavity 
and this form of the disease may occur after it has developed in the 
lungs. It is usually accompanied by symptoms of colic and severe 
straining. The animal finally becomes affected with a thin foetid 
diarrhoea frequently mixed with fliakes of fibrin and mucus and 
blood clot. Sometimes the faeces may be apparently normal except 
for the presence of blood streaks, but on the other hand the mucous 
membrane of the intestine may be so badly inflamed that largo 
portions of it are expelled %vith the faeces, and the excreta in this' 
condition may have the appearance of pure blood. In certain districts 



242 


Diseases to Filterable Viruses. 


[Dee. no, !918. 


tills fijrm is very rarely encomitcTed. On post-iiiorteiii exaiiiiiiafcioii 
pronoiiiicecl iiiilammatory changes aic noted in coimectioii with the- 
digestive tract. 

In sheep^ young animals that have just been Aveaned are most 
susceptible, tlie disease manifesting itself in an acute form; there is 
high temperature, muscular tremblmgs, discharge from the eyes and 
nose and colicky pains. The duration of the disease is usiiaJly very 
short although it may become a chronic infection of the lungs with 
gradual emaciation of the animal. The disease in many instances 
is of such an acute nature that no distinct changes are seen post- 
Hiortem except for petechiae in the heart, lungs, and spleen and 
congestion of the lymphatic glands. 

In swine the disease sometimes manifests itself in an hyperacute 
form Avith the symptoms of a general septicaemia. Red spots may 
be noted on various parts of the body. The disease may also occur 
as a necrotic pleiiio-pneumonia and the symptoms and lesions in 
many cases are identical with those of hog cholera. 

In cattle the disease has to be differentiated clinically from anthrax, 
blackquarter, malignant oedema, and rabies. 


DISEASES DUE TO FILTERABLE VIRUSES. 

SoHERN (Kurt) & VON Bartal (Robert). Ueber Rinderpest (Zweite 
Mitteiiung), Ueber Rinderpest-Blntbefunde naeb Braddon. [The 
Structures described by Braddon in Rinderpest Blood.]— Ztschr. 
/. Infehtionshr . . . d. Haustiere. 1918. Sept. VoL 19. No. 4. 
pp. 293-305. With 1 text fig. 

In 1913 Braddon (W. L.) described the appearance of some 
peculiar and probably specific bodies in the erythrocytes in rinderpest 
and another allied disease ” in the course of his observations in 
connection “with the production of a protectwe serum for buffaloes 
in the Malay States [see this Bulletin^ VoL 2, No. 1, pp. 45-47]. When 
rinderpest infected blood was diluted from three to five times its 
volume of a watery solution of one per cent, potassium citrate and 
0*5 per cent, methylene blue there appeared, on examination after 
a period varying from 6 to 48 hours, upon the blood corpuscle a blue 
point from which one or more delicate radiating fine linos later 
developed. These radiate bodies were sometimes found to be 
completely extruded from the corpuscles. They were said also to 
exhibit tAvisting or rotatory movements and these movements Avere 
imparted to the corpuscles mthin which they were included. The 
bodies were stated to be invariably discoverable in all cases of acute 
rinderpest during the febrile stages and in the great majority of 
cases up to eight months after recovery. A somewhat different land 
of intra-corpuscular body was described in the case of buffaloes suffering 
from a disease resembling a mild form of rinderpest. A method was 
described by means of which the bodies could be stained after fixation. 

A number of observations made by Johnson (J. 0.) on blood 
corpuscles from various other mammals in a normal state of 
health or suffering from other protozoan blood infections appeared 
to lend confcmation to Braddon’s observations [ho. dt, pp. 47-48]. 
It is iateresting to note thatMARToaLio, in the course of observations 
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oil cattie affected with rinderpest in Eritrea, failed coiiipletely to 
demoiistrate the specificity of the above bodies—a reference overlooked 
by the above authors [this Bulletin, Vol. 5, No. 3, p. 195]. Du Toit 
'( i916) ill a critical review of the rocuuit literature dealing with rinder¬ 
pest iiof“en that Buadbon’s niothod of mixing blood with an anisotonic 
solution over a more or less ])i‘olonged ])eriod constitutes a by no means 
delicate test, alt/hougli bo liimself by following the teclniiquc recom¬ 
mended by lluABDOX with a number of liealthy German cattle failed 
to demonstrate bodies such as were described by that author. 

In the course of their work in comiectioii with the production of 
anti-rinderpest serum at the Pondik Institute in Asia Minor Schern 
and von Bartal tested the accuracy of Beaddon’s observations with 
the blood of animals used for virus production. A number of experi¬ 
ments ivere made in -which the technique recommended by Braddoii 
w^as closely folloived and also the effect of employing solutions of 
methylene blue alone and of potassium citrate alone and in various 
dilutions {-| to 2 per cent.) was tested on tlic bloods of rinderpest- 
affected and normal cattle, and also of the sheep and horse. 

As was to be expected it was found that on allowing the mixtures 
recommended by Beaddon to stand in a test tube the corpuscles tended 
to settle to the bottom of the tube and thus only the upper layers of 
the corpuscles came into intimate contact with the staining solution. 
It was frequently seen that varying appearances were presented by 
the corpuscles when they did not form a uniform suspension in the 
fluid. After allowing the mixtures to stand one therefore on examina¬ 
tion at various intervals noticed corpuscles that were unchanged in 
appearance and corpuscles presenting varying degrees of abnormality; 
the corpuscles taken from the upper layers showed the so-called 
Braddox’s bodies while those from the deeper layers remained free. The 
various stages in the development of these bodies could thus be followed. 

The anisotonic condition of the staining solution also produced various 
changes in the corpuscles such as the appearance of wrinkles, projections, 
etc. It was noteworthy that the so-called Bbadbox bodies were only 
•observed in deformed corpuscles. In no case was a linear body 
observed to develop out of a punctiform body. It was also striking 
that the appearance of the so-called Beabbok bodies could be brought 
about by the employment of a solution of potassium citrate alone, 
whilst they could not be set up by the employment of methylene 
blue alone. The bodies were demonstrable in the blood of normal 
animals as well as in that of rinderpest-affected cattle. As the result 
of their experiments the authors conclude that Beabbon’s so-called 
specific rinderpest bodies are simply the products of reaction between 
the red corpuscles and certain chemical substances especially potassium 
citrate, and judging from observations on Anatolian cattle they are 
not specific for rinderpest, 

Lagailuarbe. Note sur le s6rum virus dans la peste bovine. Immun¬ 
isation dans la Niani-Ouli. [Sero-Vaccination against Einderpeat 
in the Niani-Ouli Eegion, French West Africa],— Qoummmml 
GSnSral de VAfrique oecidentale franpaise. 1918. Feb. 18. pp, 12, 
Gor6e: Imprimerie du Gouvemcmen g6n6ra1. 

In this note the author gives an account of the methods adopted 
by him together with the apparatus necessary for the production 
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of an effective anti-rinderpest serum in the field. The doses admini¬ 
stered were 20 c.c. of blood or 10 c.c. of serum. Prior to the use of 
serum as a prophylactic the mortality in the district had risen to 
80 per cent, but after the adoption of sero-vaccinatioii it is said that 
there was a very striking decrease in the mortality. 

Out of 1,375 animals belonging to infected herds, inoculated by 
means of either fresh, carbolised, or glycerinated bile the losses were 
38 per cent. ; out of 2,195 animals inoculated in a clean area the 
losses were 8-04 per cent. In the infected areas only the cattle showing 
no clinical symptoms w^ere inoculated. The high losses are probably 
attributable to a large extent to the fact that many of these animals 
were inoculated during the incubation period of the natural disease. 

Di Domizio (Giovanni). Interno alia proliiassi della peste bofina in 
partleolare e alia lotta conro i morbi infettm del bestlame in 
generate in Colonfa Eritrea. [Prophylaxis of Rinderpest in 
Particular and Control of Infectious Diseases of Animals of 
Eritrea .]—Moderno Zooiatro. 1918. Jan. 31 toMaySL Vol. 7. 
Nos. 1-5. pp. 20-24, 35-48, 60-72, 84-96 & 107-120. 

The author’s observations on rinderpest carried on in Eritrea in 
1912 and 1913 lent confirmation to the view expressed by Zonchello 
[see this Bulletin, Vol. 5, No. 2, pp. 127-128] that the ultimate effect 
of Kolle and Txjkxer’s so-called simultaneous ” method was to 
bring about invariably the further spread of the disease without 
exercising any prophylactic action. 

This result was not the outcome of a defect in the method as suggested 
by ZoxoHELLO but was attributable to the fact that it w^as never possible 
to carry out the details set forth in the official programme laid down 
in 1905 relating to immunisation of all cattle witliin a short period 
of time by means of the method. By that means it should have been 
possible to obviate any risk of spreading the disease as a result of the 
sero-vaccinatioii itself. The process instead w^as always carried out 
in a partial manner with the result that at least half the bovine 
population remained susceptible to the disease on each occasion; 
ade<jiiate safeguards were not sefc up to prevent these animals running 
any risk of infection originating from the centres under treatment. 

In the control of rinderpest in Eritrea the simple ordinary measures 
of sanitary police (isolation, disinfection, etc.) without active immiiiii- 
sation of cattle wdll succeed, if they arc rigorously applied, in limiting 
the losses due to an enzootic, but only for a more or less short period 
of time, that is to say, whilst there are no acute recriidescences of 
the disease. When, after a few years an area rendered partly or 
wholly clean hy the application of the above police measures becomes 
completely or almost completely susceptible to infection, then simple 
sanitary police measures in themselves would not he capable of 
safeguarding the Colony from an invasion, with disastrous results, of 
rinderpest from Abyssinia owing to the topography of the Eritreo- 
Ethiopian border and the diffusibility and severity of the disease. 

Of all the actually knowna means of dealing with rinderpest, active 
immunisation hy Eolue and Turxeb’s method is still the one most 
strongly indicated in the case of Eritrea, in conjunction with the 
application of strict sanitary police measures. But, in order to obtain 
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some real advajita.ii^ti from the fact that the method leaves an immunity 
lasting thi’onghout the whole lifetime of inoculated animals and in 
order'to eliminate its inherent disadvantage, namely, its liability to 
spread the disease among susceptible nninocnlated cattle, the whole 
bovine population of Eritrea should be subjected to sero-vacciiiation 
within the sliortest period of tiiiu^; special precautions should be 
taken in dealing with the border lands and the inoculations should 
be repeated every three oi' four years so as to immunise all cattle born 
during the intervals and (^ack time the operations should be completed 
within a period of a few months. In the carrying out of such a 
programme the production of serum in sufficient quantity would 
present no real difficulty, for when it had become impossible to produce 
it within the Colony on account of the deficiency of virus and 
susceptible cattle foliowing upon the primary general immunisation 
there would be nothing to prevent its further production in Abyssinia. 
The essential conditions thus are 

(1) that the sero-vaccination should be performed gratuitously; 
that is, preferably without direct payment, but expenses should be 
met by an increase in the present tax on cattle ; 

(2) that a veterinary police service should be organised comprising 
six veterinarians for each regional commissariat according to the 
extent of their territory, three or four for Abyssinia, and a like number 
for administration and serum production. 

From an economical point of view such a systt^m of prophylaxis 
should add at least from 10 to 11 per cent, to tlu^ value of the cattle 
for the native population. These figures must undoubtedly be 
increased when one takes into account the slight loss in milk, work 
and meat-producing capacities during the short period following on 
vaccination compared with that sulfered from in tlie natural disease; 
the method would, in addition, stimulate the pro<iu(‘-tion of cattle 
among the natives in greater numbers and of better (|uality. 

The danger of transmitting disease of a more or less serious nature 
by the inoculation of protozoan parasites—which led Koch and 
Theilbe to condemn the method—can be invariably avoided in 
Eritrea if the operations are undertaken by competent persons. The 
author is particularly insistent upon this point inasmuch as he bases 
his experience on the inoculation of about 80,000 cattle oarried out 
during a period of 18 months under very difficult circumstances and 
whilst he had not always got at hand a really effective anti-rinderpest 
serum. 

By means of soro-vaccination against rinderpest it would bo possible 
to carry on a very important political programme in the interior of 
Abyssinia. 

The veterinary police organisation would be invaluable in Eritrea 
not only for prophylaxis of rinderpest whatever method might he 
adopted (active immunisation and sanitary police, or sanitary police 
alone) but also for the control of the other contagious diseases existing 
in the Colony and to prepare the way for improvements in breeding. 

When by means of sanitary police and improved breeding a surplus 
of cattle had been produced in Eritrea exportation of frozen or 
preserved meat to Italy could take place. But the importation of 
live animals into Italy should never be countenanced, especially on 
account of the risk of introducing contagious diseases. 
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Kakizaki (Chiiiarii). Study oe ttie GlyceFinated Rinderpest ¥accine. 
■—Kitasato Arch. Exp. Med. 1918. Maj. Vol, 2. No. L 
pp. 59-66. With. 5 tables. 

Rinderpest has not appeared in Japan since IDOOj but the country 
is now expOvSed to danger on account of the commercial relations 
existing between it and China. The author’s experiments^ iiivolviiig 
the inoculation of Korean cattle, which are said to bo highly siisceptihity 
were aimed at attenuating or “ debilitating ” the virus so as to render 
it fit for vaccination purposes. He states that TxIKAZawa was the 
first to claim to have diminished the virulence of the virus by passing 
it through the bodies of pigs. By subjecting the infected tissues 
and fluids (spleen and defibrinated blood) of cattle that had succumbed 
to the disease to the action of glycerine the author claims to have 
successfully attenuated the virus. It could not, however, be preserved 
for long in this state, and sometimes it showed a tendency to revivn3. 
The proportion of glycerine added to the defibrinated blood in these 
cases is not indicated. No dangerous ill effects were produced upon 
the inoculated animals. The length of time the above materials 
were found to harbour the virus in their '' debilitated ” or attenuated 
form was found to vary considerably with the temperature. Bor 
example, defibrinated blood retained its virulence for 10 days at room 
temperature while at temperatures below freezing it was fo!ind 
unchanged after 55 days but quite avirulent in 80 days. The aviruhmt 
virus contained in the emulsion of glyceinxated infected spleen appeared 
to retain some antigenic properties, even when the immersion in 
glycerine has been continued for over a year. 


Eemlhstgeb (P.). Sur la presence du virus rahlque dans la rate. [The 
Presence of Babies Virus in the Spleen.]— Inst. Pasteur. 
1918. Aug. Vol. 32. No. 8. pp. 406-412. 

Babes appears to be the only investigator who succeeded in trans¬ 
mitting rabies by the inoculation of material from the spleen; the 
spleen of one rabbit out of six experimented on in this way proved 
virulent. Nevertheless the presence of inflammatory and sometimes 
even necrotic nodules in the spleen in certain cases of rabies in man 
and other animals led this author to believe that the organ harboured 
in some cases the virus, which might thus set up lesions analogous 
to those found in the nervous centres. With tliis exception all the 
observations described in medical literature disclose negative resiiltwS. 

Eemlinger carried out a series of experiments with the spleens of 
guinea-pigs that had succumbed to rabies, in a manner similar to that 
described in Ms previous contributions to the study of rabies [see 
preceding number of tMs Bulletin^ p. 181]. Prom those experiments he 
considers himself justified in concluding that the rabies virus may 
be encountered much more frequently in the spleen than has been 
Mtherto recognised. Its presence was revealed eight times in the 
course of 42 experiments and was proved to be quite independent of 
post-mortem generalisation inasmuch as 12 guinea-pigs slaughtered 
just before death would have naturally taken place furnished three 
positive results. This result must be attributed apparently to the 
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fact that the virus iiia_v be found inudi more f recj ueiitly in the blood 
than writers have admitted, Marfr (A.) has already drawn attention 
to this point, whicdi the author proposes to mvestiyate afresh. Instead 
of tending to favour the diffusion of the virus in the spleen the onset 
of putrefaction seems in tlic first jilace. to render it less frecpieiitly 
discoverable (spleens of animals sacrificed before, natural death— 
3 positive results in 12 experiments; sphMnis of animals post-mortemed 
within 12 hours after d(‘ath 3 f)<)siiive rt^snlts in 12 experluieiits ; 
spleens of animals post-mortemed at longer intervals than 24 hours 
alter death—2 positive results in 18 experiments). 

A comparison of these results is, however, somewhat illusory on 
account of the fact that it is impossible to riisort to snb-diiral iiiocuk- 
tion after the onset of putrefaction and the infection following on 
iiitranxiiscular inoculation is of an a,ppreciubly lesser degree of severity^ 


Heokenroth (F.). Contribution ^ !’6tiide de la rage eii Afriqie 
occMentale Francalse. [Rabies in French West Africa.]— Ann, 
Inst, Pasteur, 1918. Aug, Vol 32. No. 8. pp. 389-398. 
With 1 map. 

The presence of rabies in the dog has been desci’ibed in Frcmcli 
West Africa by Cazalbou and BomuAA.KB in the Kudari, TinmAZ and 
Bourb,et ill Senegal, and Albige in (iiiinea. The disease, was vsaid 
to be intermediate in type between the furious and paralytic forms, 
with paralytic phenomena predominating. In most casen these 
authors succeeded in transmitting the disease to the ra!)bit, dog, 
and guinea-pig by intra-cerebral or intra-ociilar inoculation of emulsion 
from tlie rabid brain, causing death in three or four weeks with 
complete paralysis, 

Boufearb (1909) vshowed that the disease was transmissible 
through rabbits in series, in which animals death wa.B produced after 
a somewhat variable interval (from 15 to 20 days usually, up to 35 
to 38 days) and one rabbit out of every six proved refractory after 
inoculation. He also stated that canine rabies in the Budan did not 
appear to he transmissible to man in natural conditions iiiasinuci) as no 
case of human rabies had been observed in that country wlujro mad 
dogs were by no moans rare. In addition, nil)ies is not considered to 
be transmissible from dog to man in Heuegal, (bdiu^a., Dahomey, and 
the liausa country. The records of the Rrcncfi Miulical S<nvice in 
West Africa during the thirty years prior to 1915 contain a description 
^ of only one well authcnticatecl case of human rabies. 

As the result of the death of live natives following on bites from 
a native dog a month and a half previously the author carried out 
some interesting investigations at the Dakai* laboratory during 1915- 
1910 on animals suspected of having become infected with rabies. 
These comprised 12 native and three European dogs and one wild 
‘ jackal forwarded from various regions. Seven of these animals were 
slaughtered, seven succumbed to the disease, while two wore lost. The 
slaughtered dogs were for the most part wandering dogs ami did not 
apparently show any sign of paralysis but were furious or dejected 
and bit men and dogs that came in their way. Tlic course of the 
disease was followed in the case of six dogs and the jackal Bix of tiiese 

(C520) 02 



248 


Diseases due to Filterable Viruses. [Dec*, 30, 1918. 


animals died after having shown dejection, excitability, and modified 
laryngeal sounds. Human beings or dogs were bitten by lour of 
these"^animals and paralysis was observed in five instances. In 
the 16 small investigations undertaken it was established that in 
three cases the rabid dog had bitten animals or man, in five eases 
man only, in four cases dogs only, and in four other cases both man 
and dogs. The exact num]3er of human beings bitten could not be 
ascertained but six Europeans and 25 natives succumbed to the 
disease. However, the bites of three of the rabid dogs did not give 
rise subsequently to rabies though the subjects bitten were kept under 
observation for more than eight months. Three dogs and a jackal also 
did not transmit rabies to the persons bitten but anti-rabic treatment 
was adopted in these cases. Two dogs bitten by two of these animals 
failed to contract rabies but symptoms were presented by six clogs 
bitten by three of the other cases. A number of laboratory expern 
ments were made on material obtained from these cases and attempts 
were made to transmit the virus in series through the rabbits. 

The observations made by the author would thus appear to indicate 
that there exists in Senegal a recently imported rabies virus, responsible 
for the epidemics among Europeans in 1915, in addition to the already 
well-known native virus, identical with that of the Sudan inasmuch as 
it is not transmissible by the bite of a dog to man. Although this 
hypothesis is supported by the history of certain of the outbreaks it 
seems on the other hand improbable that a carrier of the foreign virus 
should not have transmitted its disease to another dog in a country 
where street dogs are considerable in number and canine rabies is of 
as frequent occurrence as formerly. Although no rabbits wore found 
to be immune towards infection with the fixed virus of the Pasteur 
Institute maintained at the Dakar laboratory the virus isolated in 
1915 in Senegal and Bouffard’s Sudan virus did not always prove* 
to be virulent. Out of 27 rabbits inoculated with fresh brains con¬ 
taining Negri bodies three remained unaffected. Bouffabb like%vise 
noted a proportion of refractory animals of one in six. It may be 
that the native West African virus is capable of becoming exalted 
in certain circumstances. One virus examined by the author showed 
no tendency to assume a so-called fixed ’’ character, a fact already 
remarked upon by Bouffabd in the Sudan. 


Bquixe Infectious Anaemia.— The following letter has been 
received from the Director of Quarantine, Commonwealth of Australia: 


Dear Sir, 


Melbourne, 

28th August, 1918* 


I desire to invite your attention to an article which appeared in' 
Volume 6, Number 4, Page 257 of the “ Tropical Veterinary Bulletin,’’ 
December, 1917, under the heading ‘‘ Diseases due to Filterable Viruses,” 
in which a report by Sohns (J.C.F. ) and Soetedjo (Raden) on an outbreak 
of Equine Infectious Anaemia in Dutch East Indies, is reviewed. From 
the article it appears that the investigators of the outbreak hold that 
Australian horses are responsible for the occurrence of the disease, and it 
is stated that the disease is believed to have been imported undoubtedly 
from Anstralia.” 
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2, Full inquiries liave been made from the State Veterinary AuthoritievS 
All all the Australian States, and the oMciai records liave been searched 
with the view of ascertaining whether the disease has ever occurred in 
Australia. These inquiries have made it x'>er£ectly clear that Equine 
Infectious Anaemia does not, and has ncvi^r existed in i\nBtnilia. 

3. As the statciiicnt if allow(‘.d to go unchallenged, is likely to prejudice 
the export trade of horses from Ausla*alia, I should bo glad if you would 
kindly publish a statement to the above elTect. 


Yours faithfully, 

(Signed) J. H. L. Cumpston, M.B., 
Director of Quarantine. 


The Editor, 

Trojnoal Diseases Bulletin, 


MISCELLANEOUS, 

Sellaeds (Andrew Watson). Investigations of Tropical Siinliglit, 
with Special Reference to Photodynamic Action .—Jl Med. Res. 
1918. July. VoL 38. No. 3. pp. 293-334. 

The following is the author’s suininary :~ 

‘'The discovery by Eaab in 189.S of photodynaTnic action has given 
considerable impetus to the study of !>iologicai ei'iVcts of Biudighl. Although 
many of the fundamental eonclitions of photodynami(j action hawe been 
worked out, the phenomenon has not y<ifc be(m accurately dchned. It 
is, however, easy to give a simple illustration. V<^.ry many lluoreseeiit 
substances, such as oosin, chlorophyll, or several of (he blood pigmc'.ntw, 
arc capable of dissolving red blood cells in the sunlight under conditions 
in which no hemolysis occurs in tolal darkness. Fhotodynainic action 
is associated olostiiy, tlioiigh perhaps not- invariably with the property 
of lluorescence. Phcnomcha analogous to those occurring in vitro can 
be prodticed in animals, many tluon^.scent substances l>eing toxic for animals 
kt‘pt in tlxe light, but not for those in total darkness. 

'' Certain clinical ejects have been attributeni i.o this action of light 
intensified by fluorescent substances, la bu<‘kwheat poisoning, some of 
the. symptolns ordinarily ascribed to anaphylaxis atitributed by 
European authorities to photodynamic action. Home of the. diseaRCH of 
man, notably pellagra, are considered to bt". instances of photoseTmitir.at.ion, 
tEat fluorescent substances ing<‘st.ed with tlu^ food 8ubs(*qucmtly, wit.h 
th<i aid of light, produce toxic cITccts. llie tiHU‘a]Kuitic a<;tion of Bonw 
drugs, notably quinine, has b(Hui aseribcid to flnorescAmt aedion. However, 
the therapeutic eflects of direct sunlight have not, beem dcflniticly inciprovccl 
by the ust^ of fluorescent sul>siances. 

"The toxic elhMds described for buckwheat, corn and otiuw grains 
might be of primary importance in studies of nutrition, (^xeept for the 
fact that many high y photodynamic substances do not exhibit toxic <d1ects 
when ing(isted in the alimentary tra-ct. The Rymx>toms occurring in 
various “deficiency diseases” are ordinarily mtei’x>retcd as beingAiue 
to a lack of dietary factors essential for normal nutrition. In ad<lition to 
the eflect of a delicient nutrition the possibility of toxic action is introduced 
in the conception of photodynamic action. Eortunat'Cly, many of the 
important feeding experiments on lower animals have *b(ien conducted, 
in dull, diffuse light, a condition in which the action of light would hardly 
affect the general fnndamental conclusions. 

“ Several phases of the elfects of light and of photodynamic action 
were studied in the tropics at Santa Marta, Colombia, Confirmation was 
readily obtained of the photodynamic action of t^.osin on red cells in viiro. 
A similar effect could not bo obtained with quinine. A trace of hemolysis 
was obtained by the action of sunlight alone without the ai<t of fluorcMCont 
substances. Ct>mplomeut, though readily d(^slroyed by direct sunlight, 
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■was apparently iiniiijiired by the dihuse light of the laboratory. Malarial 
parasites in defibiinated blood were not ahected by exposure to direct 
snnlght. Diffuse light, ho-wever, exerted some deleterious action on 
B. Mstolytim. 

Anaphylaxis of guinea-pigs to horse serum was studied rather exten¬ 
sively. Typical fatal effects were obtained in animals kept in total 
darkness. Quantitative results, however, suggested the possibility that 
exposure to light during the period of sensitization may increase slightly 
the susceptibility of the animals. Similar results were obtained in the 
study of local anaphylaxis. 

‘‘No evidence was obtained, either from experiments in vitro or in 
vivo, that the therapeutic effect of quinine in malaria is dependent on its 
fluorescence, i.e., that quinine is effective only in the presence of light. 

“A preparation of bilirubin was tested and found to act photodyna- 
mioaily in vitro in producing hemolysis and in the prevention of the 
clotting of blood. 

“ In conclusion, there are certain features which it might be well to 
emphasize. Photodynamic action in vitro constitutes a remarkable 
phenomenon, the explanation of which is perplexing and obscure ; ^ some 
of the cardinal features are still in dispute. There is even a possibility; 
that undue emphasis has been laid upon the association of fluorescence 
with photodynamic action. The phenomenon is of veiy general interest 
since its effects may be studied not only in many distinct ways, but in 
several different fields of work, such as bacteriology, protozoology, 
immunology, and organic and inorganic chemistry. Indeed, a knowledge 
of photodynamic action is essential in certain fields of work ; to a limited 
extent, tlie question of the possible effect of light is reopened in some 
instances where it had been taken for granted that ordinary diffuse light 
could exert no action. 

“ In contrast to the multiplicity of effects observed in vitro it is often 
difficult even experimentally to demonstrate photodynamic action in the 
animal body. It is by no means thoroughly established that sensitization 
to light in a photodynamic sense occurs spontaneously, e-ven in the lower 
animals. As yet there is very little evidence indeed that such sensitization 
plays any significant part, either in the etiology or therapy of the diseases 
of man. The subject, however, is comparatively undeveloped, and 
certainly merits further effort. The field is not one which would yield at 
all reamly results of first importance. Indeed, it is not yet clear from 
what general direction one might expect significant developments,’* 


Heckeneoth (P.). Trots observations d’une affection non e!ass6e dii 
ehieii anSdndgal. [Three Observations on aiiUiielassiGed Disease 
of the Dog ill Senegal]— Ann, Inst. Fastmr, 1918. Aug. VoL 32. 
No. 8. pp. 399-405. 

In this article the author describes five cases of a disease in dogs 
from the Kaolack and Eufisque districts of Senegal which came under 
his observation in 1916. Three of these animals were kept under 
observation at his laboratory after having been bitten in tJicse 
districts. In all five cases the disease was fatal and lasted from 3 to 
27 clays after the appearance of first symptoms. The disease became 
manifest at first by a strange appearance of the aiiiniaJ and paralytic, 
symptoms, more or less marked in the case of the limbs and accompanied 
with muscular contraction. In the case of one dog there was no appar¬ 
ent paralysis, the animal assuming a sitting position two hours before 
death. In two cases there was abundant salivation and in two cases 
in ’which the disease developed slowdy the nervous symptoms appeared 
to become less accentuated several times for a few hours or few 
days and the general condition meanwhile improved. The animal 
seemed to be able to feed pp to a very advanced stage of the disease. 
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It was not possible to say wiietlier the infection was contagions — 
transmitted by a biting Hy or merely by the bite of anotlier affected 
animal The last-named method of infection appeared to have 
takch place in the case of two dogs from Eiifisqiie which developed 
symptoms 15 days after having been bitten. 

Laboratory examinations, carried out in order to ascertain the 
presence of rabies, gave no positive evidence whatever on this point. 
Negri bodies were not discoverable in the hippocampi of four dogs 
examined. In paralytic rabies, however, it is not raxe to find them 
altogether absent from this part of the brain and they must be looked 
for in the spinal cord and its ganglia. This method of examination was 
adopted in the case of one dog from Eufisque and in the nerve cells of 
the posterior root ganglia of this animal there were cellular inclusions 
coloured deeply red by Baschieri’s method. Whether these bodies 
were so-called spheriilae described by Athias (1905) and Cesa Bianghi 
(1907) in the dog, rabbit, and guinea-pig ox minute Negri bodies 
requires further investigation. 

Three rabbits out of four inoculated with emulsion of brain from 
affected clogs died. Two monkeys which were bitten in the laboratory 
by affected dogs showed no abnormality after more than eight months 
observation. 

Stockman (Stewart). Louplng-IIL— Jl , Oomp. Path, d Therap^ 1918. 

Sept. Vol. 31. Pt. 3. pp. 137-193. With 10 text figs. 

Although this article is not concerned with a tropical disease an 
extract is here inserted It is of grea.t general interest inasmuch as 
an obscure ovine affection has been proved to be transmitted by the 
jigenc}^ of ticks and caused by organisms probably of a protozoan 
nature, and thus it falls into line with a clasvS of diseases hitherto 
considered to be pre-eminently peculiar to warm climates. 

In a previous article {Jl Comp, Path, d Themp,, Vol 29, p. 24) 
ihe author dealt mainly with the suggestion that ticks might play some 
part in producing louping-ill, ami a very (*onsiclerable series of 
experiments with ticks fi’oni affeet<id sheep in different stages of their 
life cycle was recorded. All had a]>j)arently negative results but as 
tluxe appeared to be strong indirect evidence that the disease was 
ti(‘k-bornc a furtlier carefully planned and carried out series of investi¬ 
gations was comlucted. At the time of the preliminary experiments 
th(i only symptom regarded as typical of louping-ill was that of paralysis. 
ff\mipcratur(is were not taken. On the other hand as visible symptoms 
were abscsit in all cases the experiments were probably negative and 
hence it remained to investigate further problems in connection with 
possible tick transmission. The author then proceeds to discuss in 
detail his observations regarding the symptomatology, post-mortem 
lesions, and experimental transmission of the disease. His conclusions 
axe set forth as follows 

“ (1) In investigating a disease like louping-ill, the symptoms of which 
in naturally contracted cases may vary from those of mdisposition to those 
of soiioiis illness with fatal paralysis or coma, the milder form being much 
the more common, the experimental results must vary in the same way. 
It is therefore only by taking these results as a whole, and by being able to 
coneatonato them with each other and with what occurs under natural 
conditions, that conclusions can bo arrived %t. 
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“ (2) Tlie juice of certain, oodematous lymph glands and the blood 
from, slieep ailected with louping-ill when inoculated into other sheep 
can cause a disease which may be fatal or may amount only to an indispo- 
•sition. This disease is characterised by high temperatures in some cases 
by coma, nervous tremblings or twitchings, or even paralysis, by an 
absence of macroscopic lesions capable of explaining the symptoms, and 
by the presence of microscopic lesions in the brain and cord of varying 
degree but referable to a patbological condition desciibable as myclo- 
encephalitis and similar to what arc found in cases of naturally contracted 
loiiping-ill. 

“ (3) Notwithstanding the first apparently negative results obtained with 
ticks (J. rieimis) in various stages wliich had in a previous stage fed on 
sheep affected with louping-iJl in the field (previous article), it follows 
from the later results . . . that larvae from females which as adults 
engorged on affoctod sheep can give rise, as in (2), to a highly febrile and 
sometimes fatal disease in other sheep, when put to feed upon them in 
very largo numbers, and that adults fed as nymphs on atTocted sheep 
may have the same etfect. It is possible that the aj)j>arcntly negalive 
results recorded in the first article arose owing to the circumstance that 
only a small proportion of ticks become carriers of infection, but it is 
also probable that neglecting to take temperatures explains some of the 
apparently negative results. 

(4) The blood and the juice of oodematous lymph glands from eases 
arising from experimental inoculation as stated in (2) and from infestation 
by ticks as stated in (3) can cause similar symptoms and iesions when 
iiioculated to other sheep in series. Ticks allowed to engorge on these 
experimental cases during then reaction can, after moulting to their next 
stage, cause the disease in other sheep upon which they are put to feed. 

(5) It follows from (3) that the infective agent, whatever it is, can 
be transmitted from the female ticks through the eggs to the next genera¬ 
tion of larvae; but, although the positive results so far have been obtained 
with larvae and adults, it does not follow conclusively from the results 
available that the ticks in their nymphal stage cannot also transmit the 
disease. 

(6) Since the disease can bo transmitted to sheep in series by inocula¬ 
tion it follows that the infecting agent is not a toxin, but a living agent 
capable of reproducing itself to some extent in the tissues of the ammai 
into which it is inoculated. It also follows almost certainly from the 
fact of ticks transmitting the infection that the infective agent is a proto- 
2 ;oau parasite. Some of the mononuclear hmcocytcs in oodematous glands 
and ill the blood stream when treated by G-ic'msa’s stain show in their 
protoplasm chromatin bodies which have some of the characteristics of 
|>roto7.oan parasites, including their staining reaction. II is not claimed, 
fiowcvcr, that a final statement can be made that those chromatin bodies 
are parasites, and the causal agent of louping-ilL Awaiting the results 
of further research on this special question, it is allowable to summarise 
the evidence in favour of the parasite view being correct: (1) The disease 
is tick-borne, (ii) Inoculation with the fluids and organs of sheep contain¬ 
ing the bodies reproduces the disease, (iii) The bodies stain after the 
nmniior of such parasites, (iv) The causal agent is apparently not ultra- 
microscopic, and the bodies are the only alinormal objects observable 
under the microscope in materials which convey the disease by inoculation, 
(v) The virulent material, if perfectly fresh, is sterile as regards bacteria 
(the infective agent appears to bo retained by bacterial filters, which 
is evidence that it is not ultra-microscopic). 

“ (7) The blood of a sheep which has recovered from the disease produced 
by inoculation does not continue to be infective by inoculation to others 
as in the case of piroplasmosis (redwater), and it is therefore unlikely that 
ticks can infect themselves from such animals. The same is true of 
material taken from a chronic case of louping-ill contracted by natural 
infection. 

(8) A sheep which has passed through a reaction following upon 
inoculation is protected to a very oonsiderafolo extent against the effects 
of a subsequent inoculation, just as a sheep recovered from louping-ill in 
the field is highly resistant to further attacks. A small number of sheep 
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wMch. had been inoculated at the laboratory -with Mood survived exposure 
in the following season on lonping-ill infected pasture, while four out 
of twelve (33*3 per cent.) other sheep not so inoculated, and exposed on 
the same pasture, died of typical louping-ill. 

(9) The blood of healthy sheep when inoculated in large amount to 
other sheep does not cause a reaction. 

(10) The disease which has been produced experimentally^ by larval 
ticks [I, ruinus) from females off sheep affected with louping-ill, and by 
adults which had fed as nymphs on infected sheep, and by the inoculation 
of gland juice and blood from such sheep, is, in fact, louping-ill. To 
conclude otherwise would involve the following further conclusions which 
are very difficult of acceptance :— 

“ (a) That the experimentally produced cases with conclusive symptoms 
and lesions . . . must be disregarded. 

“(b) That there is a disease of sheep other than louping-ill, characterised 
by similar microscopic lesions and by similar valuing symptoms, which is 
tick-borne and inoculable, and that sheep suffering from acute and 
typical louping-ill in the field aie invariably attacked at the same time 
by this other disease, since inoculation of their gland juice or blood 
constantly produces it.” 

Inasmuch as the author considers the nature of louping-ill to have 
been thus established he proceeds to discuss the prospects of measures 
to cure, prevent, or eradicate the disease. Experiments in order to 
test the value of drug treatment, mostty with arsenical compounds, 
invariably proved unsuccessful. Work is in progress in order to 
determine the curative properties of an anti-serum, but no great 
hopes are entertained in this direction. Preventive inoculation with 
the blood of affected animals is said to have promising possibilities, 
and arrangements are being made to have it tested in practice. Investi¬ 
gations into the value of measures for the eradication of ticks are also 
contemplated either through the possibility of starving them out, 
allowing them to cleanse themselves by feeding on insusceptible 
animals, or by dipping of hosts. 

Meniaijd (Jacques). Les ehevaux du Haut»S6n6gal et Ilger* [The 
Horses of Upper Senegal and Niger.]— Tie Agric. et Rut, 
1918. Apr. 6. Vol. 8. No. 14. pp. 241-246. 

In an article previously contributed to the above journal the tiuthor 
dealt with tlie resources of Frencli Upper Scn(‘gal and Nig(‘,r in horses 
(over 100,000), the origins of the various bnaals, and the methods 
of horse breeding and feeding adopted by the natives. In this article 
the author continues his description of the equine populatioi^ de-aliug 
particularly with the work the animals are put to, the commercial 
side of the problem, and the e(fo3i;S of the French authorities and 
more enlightened individuals at improving the breeds. A fairly 
good appreciation of the diseases of horses in these territories is given. 

From the point of view of general health the condition of the 
horses appears to diminish with decreasing altitude, with the exception 
that certain plateaux situated at some distance from the border of 
the Niger and other rivers afford qpxite good conditions lor breeding* 
The horses survive but lose all their energy in regions with a humid 
atmosphere or with damp pastures soaked by long continued tains 
and floods, and in such districts slight degrees of injury or sickness 
are liable to terminate fatally. On the other hand, in the north, in 
the Sahel, South Sahara, and Azben country, the animals recover 
spontaneously from quite serious diseases on account of the atmospheric 
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dryness and bright sunlight. 11 was also to be noted that in the south 
the native population is less versed in the care of sick animals than 
the Moors and other tribes of the north. 

Among the diseases which cause very serious losses particular 
mention must be made of tetanus, wdiich is especially frequent in the 
regions of Zindcr, Mopti, and tlic circles of Sikasso and Bobo-Dioulasso, 
where it is known to the natives as diarani. 

The most serious drawbacks to horse breeding, however, are' 
undoubtedly epizootic diseases,- - lymphangitis, trypanosomiases, 
glanders, and a condition named by the author t 5 rpho-malaria. The 
trypanosomiases are by far the most formidable of these diseases and 
horses in whole tracts of country are thereby decimated towards the end 
of the rainy seasons. The different species of Glossina known in French 
West Africa (palpalis, tachinoides^ lonfjipalpis) are not capable of 
harbouring the different trypanosomes to the same degree ; for 
example, Bouet and Eoubaud found that the causal organism of 
baleri was transmissible particularly by means of longipaVpis, much less 
by iacliinoides, and to hardly any extent by palpalis. According to* 
Botjefart) it is G, palpalis which predominates in Upper Senegal and 
Niger and the few tachinoides encountered are everywhere mixed with 
the j)alp(tUs ; and thus unfortunately, he states, the tsetse fly capable 
of transmitting the most trypanosomiases is most prevalent in the 
Colony. Besides acting as the host of T. gamhiense, the causal 
organism of sleeping sickness, it develops T. cazalboui, the organism 
of souma^ T. the oj‘ganism of baleri^ and T, dimorphon, 

which is fairly rare in the Colony and is found more especially in 
Casamanco, CTiiinea, and the Ivory Coast. 

The tsetse flies do not appear to exist above the 14° N. parallel. 
Below this latitude the covered water courses with tliiokly wooded 
banks are nearly all inhabited by Glossina. The most important of 
those streams are the Niger, Bani, Bakoy, Bafing, and Fal6m6 at their 
sources and their tributaries at their upper parts. T, gmnhiense has 
not been encountered throughout the whole of this fly district though 
it has been discovered in a few other places, but all the fly areas 
enumerated are stated to he foci of auimal trypanosomiases affecting 
especially eqiiines and certain hovuies. 1\ cazalbom appears to bo 
tlui pathog(uiic organism most cojnmonly liarboiirod by G, palpalis 
and lacMniddes iu the basins of tlie Niger, Bani, Volta Rivers, Upper 
Senegal and'Faleme, but it is stated that Gambian horse siedmess 
and (loiirinc also exist in the Koiiry rogioo ; the symptoms of the 
last-named disease are often mistaken for those of sonma. Various 
diseases with similar symptoms known to breeders on the borders 
of the Niger as zanuri are also most probably one or other of the 
before mentioned trypanosomiases. 

The author again brings forward evidence to show that tsetse flies 
'are not the only vectoi's of animal trypanosomiases in Africa and 
other biting flics such as stomoxyds and tabanids aue capable of acting 
as transmitters. The spread of trypanosomiases among a lot of healthy 
horses in districts situated at some distance from tsetse areas was 
seen to occm: after the introduction of an animal that had contracted 
the disease in the tsetse areas. Moreover, sounia causes great losses 
at some distance north of 14° N. lat.; the disease is being continuously 
imported into these healthy areas from the fly areas further south 
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-and then transmitted locally by species of flies other than tsetse. 
The treatment adopted by the natives in cases of sonma consists in 
providing the sick animal with good nourishment and tonics after 
preliminary adminstration of puigatives and diuretics. 


EBPOETS. 

Assam. Report of the Civil ¥eterinary Department for the Year 1917- 
1918. 1918. 14 pp. f cap. Shillong: Assam Secretariat Ptg. 

Office. [Price 8 annas or 8d.] 

The substance of this report dealing mainly with statistics is well 
summarised in the Eesolution appended by the Chief Secretary to the 
Chief Commissioner of Assam as follows :— 

“ The staff of the department was strengthened during the year by the 
addition of 4 new assistants and at the close of the year the staff available 
for local seindce consisted of 3 Inspectors and 30 Assistants. Five 
Veterinary Assistants were on deputation to military duty, and there are 
20 stipendiaries in the Bengal Veterinaiy College. 

“The number of deaths "from contagious disease reported was 60,710, 
an increase of nearly 13,000 over the numbers of the preceding 3 ^car and 
more than double those of 1913-14, since when the deaths reported have 
increased year by year. The increase is attributable largely to improved 
reporting, but there was a quite exceptional epidemic of rinderpest during 
the year in G-oalpara. This single epidemic is said to have caused 14,294 
deaths. Unfortunately in very few instances were reports of the out¬ 
breaks in that district received in time for preventive inoculation to bo 
undertaken. The special attention of the veterinaiy and district officers 
is being drawm to this faflure of the system of reporting. In the province 
as a whole there was a satisfactory increase in the number of inoculations 
against rinderpest, anthrax, and haemorrhagic septicaemia. The number 
rose from 30,016 to 45,704, and among the 38,295 animals inoculated for 
rinderpest, only 346 or 0*9 per cent. died. 

“ The number of villages visited and of animals treated by assistanfs 
•on tour shows a decrease, of wffiieh no explanation has been furnished. 
The Chief Commissioner desires that in future explanations may b(i given 
of such important variations in figures. 

“ The question of the improvement of local breeds of cattle engag’cd 
the attention of the Chief Commissioner, and the (Tovoriiment of Bc^ngal 
have been asked whether they will be able to supply this Adminisiratioii 
with a few bulls for breeding purposes from the Eangpur* Farm in Bengal. 

“The Superintendent has drawn attention to the importance, when 
circumstances permit, of sending a number of Veterinary Assisi ants to 
the Veterinary College for a course of post-graduate training. The Cliii'i 
Commissioner recognises that such a course of training is very desirable in 
the ease of assistants who, owing to the isolation of their stations or for 
other reasons, are unable to keep their professional knowledge up to 
date. In order to give effect to the Superintendent’s suggestion a 
definite scheme should be submitted by the Director of Land Eecords 
and Agriculture.” , • « 

Bihab & Orissa. Armnai Report of the Civil Veterinary Department 
for the Year 1917-18. 1918. 8+xiv+2 pp. fcap. With 1 chart. 
Patna: Snpt. Govt. Ptg. [Price 8 annas or 8«i.] 

This report first deals with veterinarjr instruction. As in previous 
years condidates for the veterinary service were few and ill’-qiialified. 
According to the secretary ^to the Government the conditions in 



VoL 6. No. 1] 


Reports. 


257 


respect of pay are not at present satisfactory, but proposals for their 
improvement have been submitted to the Government of India. 

In horses the only ascertained cases of contagious disease were 
two of surra. 

In bovines rinderpest, foot-anrhmoiitli disease, and haemorrhagic 
septicaemia were very prevalent. The mortality from fclio last-named 
disease was very high (5,584 out of 7,018 affected). Outbreaks of 
black water and anthrax were also reported from some districts. 
Rinderpest was not so violent as in the preceding year but caused 
considerable mortality in Ranchi, l^alaman, Gaya, Monghjn*, and 
Cuttack. In the last district it is stated that the efforts of the Depart¬ 
ment were hampered by opposition based on local religious sentiments, 
which are not likely to disappear until education is more widely diffused 
The district of Shahabad which suffered severely in the previous 
year was practically free from the disease. The total number of out¬ 
breaks attended by veterinary assistants fell off considerably and this 
is attributed to bad communications, heavy rains, and absence of a 
considerable number of the staff. The apparent increase in the 
prevalence of foot-and-mouth disease is said to be largely due to 
more efficient reporting (77,895 animals affected, 1,041 died). Details, 
are given regarding inoculations practised against rinderpest, haemorr¬ 
hagic septicaemia, anthrax, and blackquarter. Inoculation fell off 
by about 10,000 cases. 


Ceylon. Administration Reports for 1917. Report of the 
Government Veterinary Surgeon [Stuegess, G. W.]-—6 pp. fcap. 

Infectious diseases.—Rinderpest occurred in six provinces and three 
remained free. The total number of cases for the year was 2,076, 
against 856 in the preceding year. The increase was chiefly due to 
a somewhat extensive outbreak in the town of Colombo—806 cases. 
There was a great increase in the number of cases of foot-and-mouth 
disease during the year and all provinces were affected. The total 
number of cases was 7,132 against 284 in the preceding year. The 
disease was of a very mild type only 94 deaths being reported. The 
number of cases of anthrax outside Colombo was 62. In the town 
six cases occurred, and in the quarantine station 472 cases among 
goats and sheep imported from South India, the disease being very 
prevalent among these animals during shipment. Rabies was more 
prevalent than usual during the year, especially in Colombo town. 
Rorty two cases were examined at the bacteriological institute, of 
which 25 gave positive and 17 negative results. A few cases of infection 
by P. bigeminum were reported from time to time, especially amongst 
imported European cattle. No cases of surra were reported. In 
June two cattle died in Uva of eating rubber leaves, a ball of leaves 
and coagulated rubber being found in the throat on post-mortem 
examination. There were no further cases of swine septicaemia 
reported. 

There was no outbreak of infectious disease among horses during 
the year. The_disease which caused most loss amongst these animals 
was osteoporosis. A considerable amount of work is stated to have 
been done in the laboratory upon this disease during the year. The 
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investigations wexe directed to ascertaining wlietlier the small iiiicro- 
cocciis, reported by Caroxjgeau, in Madagascar, or whether the 
nematode worms {Chjlicostomum tetracmdhiini) found in the caecum 
and colon as stated by Coneeub in Brazil, had any relationship with 
the disease. The results were all negative. 

The incidence of tiio above diseases in the various provinces is then 
tabulated. The total number of cattle and buffaloes in the Island 
was 1,620,768. Two hundred and thirty cattle exposed to rinderpest 
infection were inoculated -with anti-serum; 188 remained free, 42 
became ill within a month, and of these 17 recovered and 25 died. 
A number of statistical returns dealing vith the importation of live¬ 
stock, quarantine measures, rabies, and the Government Dairy and 
Model Farm are then given. 

Gold Coast, Report on the Yeterinary Department for the Year 1917. 
[McDouall, J. C., Acting Veterinary Officer.] 1918. 5 pp. 

f cap. Accra : Goverment Press. 

All cattle arriving at Coomassie were inspected and of these 26 
were detained as they showed suspicions symptoms of contagious 
diseavse. Four of these animals died during detention and 22 were 
slaughtered. All are said to have exhibited definite post-mortem 
lesions of rinderpest. This disease is said to be still active in the 
Northern Territories and French country and spread by owners 
taking infected cattle where they may be safe from inspection by a 
Government official, thus infecting new areas. Statistics are given 
with regard to the exportation and importation of live stock from 
Coomassie during the year. Scabies appears to have been very preva¬ 
lent in dogs, sheep, and goats in Commassie town. The herd at the 
Livestock Farm, Coomassie was in a healthy state. 

Madras Presidency. Animal Admlmstration Report of the Clfll 
Veterinary Department for 1916-1917. 1917. 22 pp. f’cap. 

With 1 map. Madras: Superintendent Govt. Press. [Price 8 
annas or 9<i.] 

This report comprises the Annual Report of the Supej‘iiitend(uit 
Civil Veterinary Department, Madras, and the Annual Report of the 
Madras Veterinary College. The bulk of the report deals with statistics. 

There was an increase in the number of contagious diseases under 
every head as compared with the previous year (68,588 against r57,472). 
No glanders or dourine was reported, 16 cases of surra were diagnosed, 
8 cases of piropksmosis in cattle and one in the horse were confirmed, 
58 cases of the equine disease known as kumii were diagnosed at the 
different hospitals. 26,215 deaths from rinderpest wore reported as 
against 22,268 in the pre%doiis year. The Guntiir district suffered 
most. The double inoculations performed against this disease 
numbered 100,463 against 90,898 in the previous year. 7,900 deaths 
from anthrax and 8,635 from haemorrhagic septicaemia were reported. 
Blackquarter caused 6,927 deaths and foot-and-mouth disease 2,037 
deaths. It is stated that the skinning of carcases of animals dead of 
contagious diseases and the throwing of carcases into the rivers by 
natives are important factors in the spread .of contagion. 
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Maubitius. Annual Report on the Department of Agriculture for 
1917« Annexure 3. Report on the Work of the feterlnary 
DMsion, [Lionnet, F. E., Veterinary Surgeon.] pp. 12-13 
f'cap. 

During tlu^ y<'ar .surra was deiectcid in mules on a miinber of estates. 
Animals'on these estu-tos were phu'ed in (]uaraiitiiie and soamin and 
arsenic tiecatment employed. Tlu-. n^sults obtained art', state',d to have 
been suc.cessfiil; the expeihnents were appa,rently (controlled. Two 
iiiiilGS t»*('ated by LaveraiTs method r(dapsed fire times and finally 
recovered alter (eight monilxs. Several outbreaks o£ foot-and-mouth 
disease occurred daring tlxe year. Two fatal cases of piroplasmosis 
were reported in milch cows. Epizootic lympliaiigitis was detected 
in a sandalwood pony. A contagious disease of iindetormined nature 
occuii’ed among sheep. Two cases of tuberculosis were detected in 
the abattoir. The importance and mxcessity of dipping tanks is getting 
more known and appr('-ciate(l in the Colony; many estates have 
already constructed tanks and have obtained satisfactory results. It 
is held that this will prove a great stop forward towards improvement 
ill breeding cattle, especially in districts where ticks arc abundant. 

Muktesar Laboratories. Annual Report of the Director and First 
Bacteriologist [Sheather, A. Leslie] for the Year ending 31st 
March 1918.^—MS. 18 pp, f cap. With 2 tables. 

A brief account is first given with regard to the administration of 
the establishment including arrangements made for fodder and grain 
supply, forests, and water supply, electric centrifuges, supply of hill 
bulls and plains animals, the Bareilly branch laboratory, and tours 
of investigation undertaken. The Second Bacteriologist (Shilston, 
A. A.) was employed in Mesopotamia from the months of June to 
October. To meet the increasing demands for anti-rinderpest serum 
it was found necessary to open the branch laboratory at Bareilly 
during the winter months, and maintain between 150 and 200 serum 
animals there. The work of the laboratory was seriously interfered 
with on account of two outbreaks of relapsing fever among the coolies 
and gwallas. 

Preparation of serums and vaccines.—A considerably increased 
fluaotity of anti-rinderpest serum, now amounting to over 2,000,000 
(loses, was 3iianufactured and issued as compared with the preceding 
year. There was a decreased demand for anthrax serum and hence 
a smaller quantity was manufactured. An increased cpiantity of 
haemorrhagic septicaemia serum (216,457 doses prepared, 189,428 
doses issued) was prepared. The quantity of vaccine prepared against 
this disease showed a slight decrease. No necessity arose for manu¬ 
facturing an additional quantity of blackquarter vaccine as the demands 
(17,324 doses) were complied with from stock in hasid. The demand 
for mallein was very excessive (193,147 doses issued as against 35,972 
in the preceding year). An increased quantity of tuberculin was 
also' manufactured. Strangles serum and vaccine and miscellaneous 
vaccines were prepared as in previous years. The following Table 
shows the main results obtained by the use of these vaccines. 

A number of interesting specimens were examined at the laboratory. 
Owing to the deputation of the Second Bacteriologist to Mesopotamia 
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work ill connoi'tion with ilio Korum ii*ht in tlu^ dia,Lniosi,s of douriiie 
was ^i^reatly interrupted JVikis t<‘st II ea,s<ss provtnl to bti positive, 
11 doubtful, and iu‘gative. Details are added c'-oiieerniii^^ 

iiioeiikfioris at tlie. Military Da.iry, whadi iiieluded iinpoii.ed Ayrsliire, 
bulls inoeiiiated ay^ainst ]>iro|>hisnaKsis and rinderpest. Ibifortiiilately 
foot-and-mouth disease l)r(do‘ otit while, i.hese inoeulatioiis were in 
progress with the nssiilt that some animals sidTered severely from both 
this disease and rinderp(*st. 

Researeli.- bhortin^ss oi staff a.ud inerease in roiitine and adniinis- 
trative duties seriously rmiiii^il th(‘ titiu^ that (‘-ould be given to research 
work. Idle quesiion of tlu‘ vitality of the virus of riinhapcist under 
varying conditions is still under investigation and a spiiual series 
of experiments is being earried ont with tlui olqeefc of asce-rtaiiiing the 
length of tim(3 during which hiili^s removed from animals dead of 
rinderpest remain infective. The modi filiations in the inarm factiire 
of anthrax and haemorrhagic se]>ti(*a,emia sera, foreshadowed in 
last yirn'ts report [see this Bullclm, Vol, 5, No. 1, p. 67 1, have been 
effected and resulted in a vmy distinct reduction in ilie mortality 
among the serum making animals and also in a saving of la,hour. The 
question as to the length of time hides of animals dead of 
haemorrhagic septieaemia ri^main infective is also under inve-stigatioii. 

A niimher of attenijits wcTe mad<3 to isolate the organism re,sponsible 
for abortion of cattle but all failed owing to the presence of numerous 
contaminating organisms in (he materials smit to tlu^ laboratory. 
A strain of the organism was olitained from England a,iid a number 
of tests arc now liei ng carried out with regaril to the, disiuise but the 
niiinl)(‘r is stated to be (-no small to w'arrant any ddinite opinion; 
the results, howa^ver, ap])ea,r to indicate that tlie same bacillus is 
responsible for the disease in India. In last year’s inport a reference 
was made to the oc(*nrr<‘n<*e of dohne’s disease anioi^g cattle in India. 
Two cattli3 kept under obsm’vabion w^ere proved on post-mortem 
examination to have bemi imdoiibti^dly affected with tins disease. 
BidTalof^s placi^d in contact with the a,bove animals have hitln^rto 
shown no sign of having bc^come infected. The disease was alsO' 
diagnosed in the viscera of tw^o animals obtained from Poona. 

A number of strains of tubercle bacilli from bovine lesions have 
been isolated and the>se an^ being studied, 

Pleuro-pneuraoiiia of goats was also the subject of experimental 
work and a quantity of material from a natural case of the disease 
was received. Unfortunately pneumonia of a different type broke 
out among the animals selected for experiment and it was found 
inipossil)le to use the material available ^vith any hope of getting 
reliable results. 

In the tables appended data are given with regard to the doses of 
the various products issued and the main results of the working of the 
laboratory, 

Niotbia. Annuai Report on the Agricultural Department, lorthern 
Provincesj for the fear 1916. Appendix I. Revision of 
feterinary Report for the Year 1916* [Bbaxdt, P. K., Chief 
Veterinary Officer.]— ^pp. 7-10 fcap. 

In July 1916 a number of rules were drawn, up for adoption by the 
native administration to control the spread of contagious disease^ 

/nKOA\ ^ 
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Reports, 

Tkere appears to be no doubt that rinclej'pest lias been enzootic in 
Nigeria for years. Twenty one oiitbroa,ks were reported ui wliich 
the mortality amounted to 40 per cent. The methods of dealing 
■with outbreaks have been those of segregation and isolation of diseased 
animals. The disease was nearly always too far advanced when first 
reported to warrant inoculation with anti-rinderpest serum. Pleuro¬ 
pneumonia is widespread throughout the country. Forty-one out¬ 
breaks were reported and no doubt many others occurred. The 
measures of isolation of sick and segregation of infected herds were 
adopted. Slaughter of all diseased animals and compensation to 
o'^mers has been strongly advised. The setting aside of large areas in 
each province solely for the use of pleuro-pnetunonia herds had been 
advocated and endeavours are now being made to select such areas. 
The natives of West and East Africa have for years practised a method 
of inoculation in which a piece of diseased lung is inserted beneath 
the skin of the face of a susceptible animal. Native preparation of 
the virulent material varies, in some parts the liquid virus is used 
mixed with milk, in others the diseased lung is buried until putrefaction 
takes place and in others it is mixed with ashes. The local effects of 
inoculation -with such material are severe and many deaths result, 
but nevertheless the method appears to have a marked effect in 
curtailing an outbreak and conferring immunity on many of the 
animals. 

Trypanosomiasis appears to be very prevalent in the southern 
part of the Northern Provinces, and the trypanosomes vary 
considerably in virulence. Measures are being adopted for preventing 
movement of cattle by nomad tribes. 

Eangoon Munioipalitv. Report on the Working of the Veterinary 
Department for the Year 1917-18. [Blake, A., Veterinary 
Officer.]—1918. 7 pp. fcap. Rangoon: British Burma Press. 

Since the year 1910 a serious effort has been made to eradicate 
glanders which had become very prevalent amongst the horses of 
Rangoon. During that year 50*6 animals were destroyed and 296 
were definitely ascertained post-portem to have been affected with 
the disease. In the year under report the number had decreased 
to two clinical cases and four reactors to malloin. One case of epizootic 
lymphangitis was detected. There were no cases of surra. Anthrax 
affected 5 horses, 15 cattle, and 1 goat. The Municipality suffered 
in the year under report the worst visitation of rinderpest during the 
last 25 years. Eight cases of rabies were diagnosed. Statistics are 
given regarding the abattoirs, cattle market, and other duties under 
the supervision of the veterinary officer. 

Ueited Peovinoes, India. Annual Report on the Civil Veterinary 
Department for the Year ending 31st March 1918.—pp. 22 fcap. 
Allahabad: Supt. Govt. Press. 1918. [Price 8 annas or 9i.] 

During the year under review the reported mortality from various 
contagious diseases was 17,407. The increase over the proceeding 
year was chiefly due to the extension of the prevalence of surra and to 
severe outbreaks of foot-and-mouth disease, haemorrhagic septic¬ 
aemia, blackquarter, and anthrax. 
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Equines.—Forty two cases of glanders and farcy were detected 
during the year in nine districts. It assumed a severe form in the 
dak Hue between Dchra Dim and Dajpiir, As nsnal surra made its 
appearance in the tracks along the foot of the hills but outbreaks 
in a severe form occuiTcd in the districts of Etawah, Mainpuriy Banda 
and Naini Tab In the districts of Mainpiiri and Banda increased 
numbers of the staff were (lolegated to deal with the outbreak and it 
is said that if action luid not been taken to deal with the disease in 
time it would have caused disastrous results. Six hundred cases 
are known to have either succumbed or were destroyed, but there 
is every reason to believe that many cases occurred in outlying localities, 
A number of cases of tetanus, strangles, horse pox, pirpplasinosis, 
influ enjza, anthrax, rabies, and diseases caused by internal and external 
parasites were also met with. 

Bovines.—During the year under report there was a slight abatement 
in the ravages caused by rinderpest and many localities escaped 
lightly. It assumed a severe form in four districts. Inoculations 
vnre carried out iu 34 districts and altogether 26,224 animals were 
immunised. Haemorrliagic septicaemia appeared in a specially 
virulent form and attacked 41 districts, resulting in a total mortality 
of 3,142. 21,491 head of cattle were inoculated with very satisfactory 
results, and it is believed that had it not been for these measures very 
much more severe losses would have occurred. The Provinces again 
sufl’ered very severely from foot-and-mouth disease; it prevailed 
with greater or less intensity throughout the whole area, very 
few districts escaping its ravages. The reported losses from the disease 
were 2,854, the mortality being chiefly confined to young stock and 
old and weak decrepit animals. The disease, moreover, caused great 
inconvenience to agriculturists especially during the harvest and 
ploughing seasons. Cattle fairs and markets axe responsible for 
much of its spread. The question how to deal effectively with 
this disease is a very serious one in a country like India owing to the 
large tracts of unfenced land where the cattle can wander at will and 
spread infection among animals with which they come in contact. 
Blackquarter appeared in 20 districts and caused 3,114 deaths. 
Vaccination was adopted as a preventive measure in some places. 
Anthrax occnirred in 3{) districts, producing a mortality of 1,687. 
145 head of cattle were reported as having died from other contagious 
diseases, including pleuro-pneumonia, tuberculosis, contagious 
abortion, etc. 

Amongst other animals pleuro-pneumonia and rinderpest were 
as usual }*esponsible for many deaths among sheep and goats. Eabies, 
canine distemper, tetanus, haemorrhagic septicaemia, fowl cholera, 
spirochaetosis, surra, and various parasitic ailments accounted for 
many deaths among the smaller domesticated animals. 

There was a decrease in the number of animals inoculated. Many 
interesting specimens of blood, morbid tissues, and other intestinal 
parasites were submitted to the headquarters laboratory by the 
subordinate staff and also by district authorities for pathological 
and bacteriological examination. Investigations were conducted 
in connection with kumri, gillar, bursati, akrah, fowl cholera, piro- 
plasmosis, etc. The prophylactic and curative effects of distemper, 
tetanus, and strangles vaccine were tested. [It would be interesting 
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to”'^exaiiiiiie tlie published results of these important investigations 
—Ed.] The research and experimental station at Badsiialibagh is 
said to fulfil a useful purpose in afiordiug a great opportunity to the 
subordinate staff for the observation and study of disease and methods 
of research. At the request of the Director and Inipcil al Bacteriologist 
an enquiry is being made into the prevalence of Joliiie's Disease. 

Details are next given wuth regard to veterinary hospitals and 
dispensaries, subordinate establishment, veterinary instruction, and 
the somewhat extensive breeding operations carried on under the 
supervision of the Department. According to the Superintendent it 
is satisfactory to be able to report that in nearly every branch of the 
work of the Civil Veterinary Department very satisfactory progress 
is still being made. 

Zanzibar Protectorate. Amiiial Report Fuhlie Health Department 
for 1916. Veterinary Division Report for 1916. [Adbrs (W. M.).] 
pp. 2G-3L 1917. Zanzibar. 

In this report the author deals with outbreaks of trypanosomiases 
and East Coast Fever that had occurred among animals during the 
year. In a number of cases cattle in apparent good healfch were 
found to harbour trypanosomes of the T. peconiin type in their blood. 
This trypanosome is the cause of bovine trypanosomiases in Zanzibar. 
It is believed that this organism is transmitted by means of Tabanidae 
and not by Stomoxys, No tsetse fly exist in the Island. Tlio author 
hopes to collect statistics dealing with the incidence and distribution 
of the disease in the more remote districts where gadflies are common. 

Eousseau (L.). Ma!adles parasitatres 4 Doiala (Cameroun). 
[Parasitic Diseases at Duala, Cameroons .]—Bidl Soc. Path. Exok 
1918. Oct. VoL 11. No. 8. pp. 744-759. 

Animal trypanosomiases.—Ten years ago there existed two primitive 
hiimpless breeds of cattle in the district around Duala, luit they have 
now become completely extinct as the result of a severe epizootic and 
also on account of the wfioiesale slaughter carriiKl out at the instigation 
of the Germans. A number of cattle brought into the town of Duala 
for slaughter succumbed to a disease wdiich on examination of the 
blood proved to a be trypanosomiasis. Borne of the anijuals were 
attacked during the course of the journey and suecuinbed in from 
5 or 6 to 48 hours after the first symptoms. Bhortly before^ death 
they showed considerable wasting, dullness, rough coat, swelling of 
the extremities, slight diarrhoea, and often maiircd anaemia. The 
tr 3 rpanosome showed active wriggling movements and was somewhat 
difficult to find in the peripheral blood. Inoculation of guinea-pigs 
gave negative results. 

A case of trypanosomiasis was diagnosed in a horse showing symp¬ 
toms of weakness and paraplegia. Microfilariae were also obsmved 
in the blood of this animal. During certain periods trypanosomiasis 
is said to cause heavy mortality among dogs. Tsetse flies are some¬ 
what rare in the town and on the adjacent plateau, (r, palpalis is of 
widespread distribution while G. mllkera and G.fusca were* identified 
in certain districts. 
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[Oriental Boil Experimentally Produced in a Chimpanzee.]—- 
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Bailliet (A.). La coccidiose du lapia. [Coccidiosis of the Rabbit.]— 
Bull, Aecid, Agrio.^ Paris, 1917. ISTov. 7. Extracted in Mec, Med, 
Vci.^ 1918. Aiig% 15-8epi. 15. VoL 04. Nos. 15 & 17. pp. 
452-453. . 

Sangiorgi (G-inseppe). Coccidiosi renale ed intestinale nelF iiomo da 
Isos'pom Mgemina, [Eenal and Intestinal Coccidiosis in Man due 
to I. 5.]— Futhologica, J918. Apr. 1. VoL 10. No. 225. pp.73-" 

75. With 2 figs.' 
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*‘ 1 . In two carefully observed cases of natui'ally contracted dehab in the 
dromedary, the disease proved fatal in four months. One dromedary inoculated 
experimentally with infected blood appeared to have recovered in 18 months, 
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more susceptible to the effects of other infections, poor feeding and overwork. 
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Schultz (C, H.). Mysterious Losses among Cattle in the Pacific North* 
west. A Clinical Study.— Jl. American Vet. Med. Assoc. 1918, 
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For"”a summary of the contents of the above paper see an extract of another 
paper^by this author on p. 218 of this Number. 
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pp. 327. 

“ On present knowledge 1 prefer to accept the view ihat {a) iho sheep 
fluke does not use the cat as an alternative dehnii/vo host; (5) the flukes found 
by Mr. Bodlmi [in British Cuiana] an<l by Br. Wellington [in the Malay 
States in the Cat], probably belong to a distinct species of an allied gemus, viz., 
Flatynosomum, and (c) the early record by Siebold, oto., of tiio oecsurretice^ of 
DicrocoeUum lancmlnm in the oat remains still an isolated, doubtful, ami 
unoonflrmod statement.” 

Mouciiet (E,). Bur d<‘8 Idsions anatomicjxies prodnites par des Ndmai-odes, 
[Anatomical Lesions Produced by Nematodes.]—Jlw/I Boc. Path. 
E%ot, 1918. July. Vol. 11. No. 7. pp. 573-575. mih 1 
plate comprising 2 figs. 

a. Cysts of the intestinal wall in a leopard, caught near Lake Tanganyika, set 
up by Qahncua pernicioaus Linstow, 1885. 6, Adenornatous-like growtlis in 
the gall bladder of two rodents {Thryonomys swinderianm Tommink, 1827), 
caused by Acheilostoma moucheti Eaill., 1918. 

Setirat (L. G.). Exi.ension de Fhabitat du Spimra gastropMla (Mueller).— 
G.B. Boe. Biol, 1918. July 27. Vol. Si. No. 15. pp. 789- 
791. 

Sparabani (GiuBeppe Carlo). Sulla comparsa di cmolisine specMche nel 
aero di sangua di animaH trattati con carni vermJnoso. [Eeaciions. 
of Bpecifle EmuMon towards Blood. Serum of Animals ireated 
with Verminous VlmKh-Paihologica, 1918. May 1. Vok 10. 
No. 227. pp. 93-95. 
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Travassos (rjauro). Ilolmiates pnratiiios de animaes domesticos. 
[Flolniiiiiiis Parasif-ie in the Domesticated Animals.l —Reih YeL e 
Zoofechma, 1918. Vol. 9. No. ]. ]>]). 8-“15. Wills 0 text ligs. 

YoaivE (Warrington) & MzK'i'nw (J. W. S.). Strongylidac- in Horses, 
iv (Jifaloeejihid/m capltatns, Loos, v G. eqiii^ $p. w.—Haa, Tmp. 
Me£ d; PiirmiL, 1918. July. VoL J2. No. 1. pp, 79™92. 
With 12 t(‘xt ligs. 


MYCOTIC DISEASES. 

Cafmau. Qiielqnt^s observations siir la lympliaiigite 6pizootiqiie. Motbode 
Vein et inth.liodc Beliu, [vSomc Observations on the Treatment 
of Einzootio Lyinpliamgitis bv Yelu''s and Bolin’s Metliods.]— 
Bull. Soe. Cent.'Med. Vk., 1018. June 20. Bee. MM. VM., 1918, 
Aug. 30. Sept. 30. Vol. 04. Nos. 10 & 18. pp. 337-360. 

Moei (NgHo). Coltivaziono d<d germo spccifico do Farcino cri])toooocico. 
—Eiproduzione sj)erinxentale d(dla malattia natiirale nel cavallo. 
—^Primi risnltaii di enra con iin particolarc prodoiAo sxxoeilico. 
[Cultivation of the Spochic Organism of Epizootic Lymphangitis, 
Expcriiiiontal Eoprodiiction of the Natural Disease in the Horse. 
Preliminary Eesults in Treatment with a Particular Specific 
Product.]—Ohiwiocft Vef., 1918. June ld-30. Vol. 41. Nos. 11'- 
12. pp. 320-320. 

Velij (H.). Quelqiios observations relatives a I’diiologie do la Lymphan- 
gite dpizootique. [A few Obstuvations regarding the 'Etiology 
of Epizootic Lymphangitis.]"— 8oc. Bath. ExoL, 1918. May. 
Vol.il. No. 5. pp. 351-357. 

-. Les Variations leucocykiii'cs dans le traitement de la Lympliangite 

Epizootique par la Pyotherapio polyvalente. [Variations in 
Numbers of Leucocytes in the course of Treatment of E.L. by 
means of Polyvalent Pyotherapy.]— Ihid. pp. 416-423. With 
2 charts. 


DISEASES DUE TO FILTERABLE VIRUSES^ 

Andreitst (Alojamdro) k> Badaito (Carlos H.). La pesto aviaro (Pestis 
avium) nella Eepubblica Argentina, [Fowl Plague in the Argon* 
tine Eopublic.]— Muovo Brcolani, 1918. June 30. VoL 23. 
No. 12, p. 158. (extract). 

Beeiry (A. Holman), Some Eomarks on Foot and Mouth Disease and 
other Diseases in relation to Difierentiai Diagnosis,— Vet. Records 
1918. June 8. VoL 30. No. 1,561. pp. 497-504. 

Tho author deals concisely with the cHnical manifestations in the following 
conditions.—(1) Catarrhal stomatitis, (2) petechial stomatitis, (3) papular 
stomatitis, (4) foot-and-mouth disease, (5) vesicular stomatitis, (6) pustular 
stomatitis, (7) ulcerative stomatitis, (8) necrosing stomatitis, (9) necrotic ulcers 
on tongue, (10) mycotic stomatitis or “dirty tongue” disease, (II) pseudo¬ 
membranous stomatitis of sucklings, (12) spreading sores of lips, (IS) Eanula 
or Frog tongue, (14) actinomycotic stomatitis, (16) pustular dermatitis. 

CARpA]i30 (Mattoo). Su di un virus filtrabile di probabile origine bovina. 
[A Filterable Virus Probably of Bovine Origin.]— OUnica Vet^ 
1918. July 16. Vol. 41. No. 13. pp. 347-357. 

Febrs (A. G.). Infectious Anemia of Horses.— ‘American Jl Vet. Med.^ 
1918. Nov. Vol. 13. No. 11, pp. 527-533. With 10 text 

figs. 

Tho author describes the clinical manifestations and some attempts at treat- 
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GrUARNiiSRi (G-iEseppe). Studi sul vaiuolo. [Studies on Variola.]— 
BperimeMale^ 1918« Jan. 17. Vol. 72. JSfo. 1™2. pp. 1-86. 
Witli 3 plates. 

Heizmahn. Vior Falie von paralytisclier Lumbago als Bogleitsympiom 
von infekiidser Anamie der Pferde. [Pour Cases of Paralytic 
Lumbago as an Accompanying Symptom in Equine Inl’ectious 
Anaemia .]—BerVmer Tier. Woeh.j 1918. July 11. Vol. 34. 
No. 28. pp. 274-276. 

Lanekanchi (A.) & Lenzi (P.). Sul pasaggio del virus rabido dalla 
madre al feto.—[Passage of Babies Virus from Mother to Foetus.] 
—Ami. dLgiene, 1918. May 31. Vol. 28. No. 5. pp. 233-237. 

The sufostanoe of this article was extracted from another journal in the procediiig 
number of this Bulletin, p. 185. 

McArthur (Clifford L.). The Attenuation of Hog Cholera Virus and its 
Effect on Normal Hogs .—JL Injeet Bis., 1918. June. Vol. 22. 
No. 6. pp. 541-558. With 3 text figs. 

Martin (G.). Note siir la reoolte du vaccin ensemened sur genisso et sur 
los resiiltats obtenus aveo le vaccin sec au Cameroun. [Method 
of Obtaining Vaccine from Inoculated Heifers and Results 
Obtained after Use of Dried Vaccine in the Cameroons].— Bull. 
Boc. Bath, Bxot, 1918. July. Vol. 11. No. 7. pp. 593-594. 

Nuovo Ercolani, 1918. Oct. 15-31. VoL 23. Nos. 19-20. pp. 
252-253.—^La paste bovina in Italia. [Rinderpest in Italy.] 

A small outbreak of rinderpest is stated to have occurred among cattle belonging 
to the civilian population just behind the fighting lines in Italy. It was soon 
eradicated by the prompt action of the authorities. 

Mori (Nello). Afta epizootioa in una mandra di bufalotti. Aloiino 
considerazioni suiie origino del oontagio. [Foot and Mouth 
Di8oa^se in a Herd of Buffaloes .]—Olinlca VeL, 1918. July 15. 
VoL 4L No. 13. pj>. 358-364. 

Pato (Gustav). XTeber Mischinfoktionon auf der K'aninchonhornhaut 
bei der osperimontellen Pookenopitheliose. [Mixed Infections 
on Rabbit Cornea in Experimental Variolar Keratitis.]—/. 
Baht L Abt. Orig., 1918. Jan. 31. VoL 80. No. 6. pp. 361- 
370. With 17 text figs. 

Scheiber. Beitrag zur Kenntnis dor infektiosen Anfimio. [Equine 
Infectious Anaemia .]—Berliner Tier. Woeh.^ 1918. July ll« 
Vol. 34. No. 28. pp. 271-274. 

The author describes a number of casos of this disease among Goman horses 
on the Western Front ixi April 1918. 

Vblh. La variola des poreelets. [Variola of Toung BigB.]—Eev^ GSm 
Mid. ¥St, 1918. Apr. 15—May 15. VoL 27. Nos. 316-317. 
pp. 136-145. With 4 text figs. 

The substance of the above article has already been extracted in this Bulletin 
(1916. VoL 4. No. 3. p. 115-117) from a series of articles that appeared 
in another journal. 

WiNOOSL (Ch. W. F.). Hondedolheid in^ Nedorl.Hndi§. [Babioa in 
Butch EhstTndies.]—^Koloniaal Instiiuut te Amsterdam, Mededeei. 
No. 11. AfdeeL Trop. Hyg. No. 6. pp. 45. 1918. Amsterdam s 
I. H. de Bussy, 
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BACTERIAL BiSEASES, 

Belin ('M.). I)es lympliaTigit(‘« coBlagiexises dii clieval.* —A: Nouvelle 
i.crinlnolo^ie.—B : OoiitribBtion h F^kidc dm traitemeiit par 
la pyollirrapio. [€()niap:iouB Eqiiimo LyinpliaiigiteB.— A: !New 
Toiisiinology.— B ; Treatment by meams ol Byotherapy.]— 

8oe, Cent. lied. 7ft, 1918. May 2. Lee. MM. 7a, 19ll May 
30. VoL 94. No. 10. pp. 243-251. 

Carpano (Matteo). Contribixto alle coboscpuzo dcirinfezione morvosa 
nei Xclini (Felis ho, Lelh tujris. Fells domesfica). AsBOciazione 
B. mallei—B. felisepiicimi. [StmdieB on GlaiiderB Infections in 
tlie Lion, Tiger, and Cat. Association of tlie Glanders Bacillus 
witli B. Jeliseptif'imh] — -Ami. dLgiene, 1918. Peb. 28. Mar. 31. 
Apr. 30. VoL 28. Nos. 2, 3, 4, pp 68-75 ; 138-148; I83-19L 
With 1 plate & 2 cliarts. 

Dtoort (0.). Bacillo de Preisz^Nocard. [Bacillus of Preisz-Nocard.]— 
Rev. Yet. e ZooUchnia, 1918. VoL 9. No. 1. pp. 29-32. 

Hines (A. J.). Notes on Treatment of Ulcerative Lymphangitis from 
Nov. 18, 1917 to Jan. 11, 1918.— 7ct Jt, 1918. June, VoL 74. 
No. 6. pp. 199-202. 

Kuss (Viktor K.) & Trawi^Iski (Alfred). Ueber das Voikommen von 
Bakterien der Coli-Typhxisgruppe im Pferdemist. [The Presence 
of Bacteria of the Coli-Typhoid Croup in Horse Dung.]— ZtseJkr.f. 
Myg, u Infelctionskr.. 1918. Fob. 1, Vol. 85. No. L pp. 33-102. With 
18 test hgs. & 30 tables. 

Out of LOGO samples of horse faeces oxaxxiinod 77 strains were cultivated 
which resexxibled B. paratyphosm B on the usual culture me.dia. On more detailed 
study by sugar and agglutination tests they were found to differ widely among 
ihomselvcs and fronx ali nxembers of the so-called B. paraiyphosus B. group. 

VAN Saceohem (E.). Traitement de la Lymphangite uledreuse, [Treatment 
of Ulcerative Lymphangitis.]— Bull. Boc. BafA. Exot,^ 1918. Oct. 
VoL 11. No. 8. pp. 683-685. 

“ Pyo- and leueocyto-thorapy bring about recoveries but do not set up 
immunity against the disease. . . . Exp<^riments are now in progress to test the 
value of vaccination with living bacteria frona the lesions and it is hoped by 
this means to obtain immunisation against the affection.” 

ScniiEiBEE (0.) & Btxckdoen (W.). Zur aktiven Immunisierung gegeii 
die Geflugelcholera. [Aclive imniuni^ali(.nai:ainBt PciWl Cholera.]— 
Berliner Tier. Woch.^ 1918. Oct. 10. VoL 34. No. 41. pp. 
401-402. 


BzAsz (Alfred). Sohutz-xxnd Heilimpfung der Bchweine gegen MUj^brand. 
[Prophylactic and Curative Inocination of Pigs against Anthra-x.]— 

ZhefiT. f. InfeJdiomkr . d. Bamiiere, 1918. Sept, Vol. 19. 

No. 4. 'pp. 367-374. 

-». Kann man die Binder gegen Milzbrand und Eausehhrand gleich- 

zeitig (simultan) impfen ? [Can Cattle be Inoculated Simul- 
taneoudy against Anthrax and Blackquart'icr.]— Ztselir. f. 

InfelcUomhr . d. EausUere., 1918, Sept. VoL 19. No. 4. 

pp. 375-383. 

Thomas (M.). Contribution k I’^tude des lymphangites uleeieuses par la 
py 0 th 6 rapie. [Treatment of Ulcerative Lymphangitis by 
Pyotherapy,]— Bull. Boe. Cent. MM. YSt^ 1918. June 20 . Mec. 
VM XCH« ^ ^ ^ 
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Trawinski (Alfred). Ziir Morpliologie iind Biologie des Bacillus 
suipestifer. [Morpliology and Biology of B. suipestifer.}—Cent /. 
BakL, h Abt. Grig., 1918. Jan. 31. VoL 80. No. 6, pp. 339- 
349. Witii 1 text %. 

Velu. La septicemie contagieuse dn pore an Maroo. [Contagions 
Septicaemia of the Pig in Morocco.]— Rec. MMb 1918. 

May 15. VoL 94. No. 9. pp. 236-241. 

The subject matter of this paper has already been extracted in this Bulletin 
(VoL 6. No, 2. p. 126). 

-. An snjet des henrenx effets de la pyotherapie non spdcifiqne dans 

le traitement des Idsions pyogenes. [The Good Besnlts following 
Treatment of Snppnrative Lesions by Non-Specific Pyotherapy.]— 
Bull. Soc. Gent M6d. V4t^ 1918. June 20. Bee. Med. Yit^ 1918. 
June 30. VoL 94. No. 12. pp. 289-292. 


MISCELLANEOUS^ 

Anmat (E.) The Symptomatology of Poisoning from Snake Bite in Cattle. 
—Abstracted in Yet Record.^ 1918. July 20. VoL 31. No. 1567. 
p, 17. 

-. Ij amelioration des bovidds du S4ii4gal et les Sooi4les do 

prevoyance indigene. [Improvement of Cattle Breeding in 

Senegal and Native Aid Societies.]— Annuaire desBtudes historiques 
et scientifiques de VAfrique occidentdle francaise, 1917. Abstracted 
in Rev. Gin. Med. Yet, 1918. Aug, 15. Vol. 27, No. 320, pp. 
389-390. 

Algerxb. Eapport sur le fonctionnement de ITnstitut Pasteur d’Algerie 
en 1917.—20 pp. 1918. Alger : E. Pfister. 

Hoenbt (H. E.). The Normal Erythroevte Count of East African Native 
Cattle.— Fet Jl, 1918. July. Vol. 74. No. 7. pp. 243-244. 
One bull, 9*7 millions,* two cows, 7*8 to 10 millions ; one ox, 9*6 millions 5 
tliro© young stock, 8 to 11*2 millions; five calves, 9*5 to 15 millions per cubic 
millimeter. 

Koeves (J.). Eauschbrand- und Braclsot-alinliche Krankhoit dor 
Schweine. [Blaokquarter and Bradsot-Iike Disease of Pigs.]— 
Gent f. Balct, I. Abt. Grig, 1917. Aug. 30. Vol. 80. No. 1/3, 
pp. 40-65. With 5 plates. 

Massini (P. C.). Institute Bioldgico de la Sooiedad Eurai Argentina. 
Eesdmen de los Trabajos efectuados durante el Afio 1917. 
[Summary of the Work done in 1917 at the Biological Institute 
of the Eurai Society of Argentina.]— Anales 8oe. Rural Argentina, 
1918. Mar. Vol. 52, No. 3. pp. 141-147. 

the report of the Parasitological Section, it is stated that a complete 
anatomical and histological study has been mad© of ticks in all stages of develop¬ 
ment and that this is being used as a basis for the experiments now being 
conducted with cattle and ©quines.”— Rev. App. Bntom., Ser. B, 1918. Sept. 
VoL 6 . Part 9. p. 180. 

Mouqttbt. Autopsie d’hippopotame. Consid^rationB diverses. [Post¬ 
mortem Examination of the Hippopotamus.]— Bull. Bee. Cent 
Mid. Yit, 1918. June 6. Bee. Mid. Yit, 1918. June 30. 
Vol. 94. No. 12. ‘ pp, 266-272. With 2 text figs. 
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Neiva (Ariliiir) & Penna (Bclisaiio). Viajom cientifica pelo Norte da 
BaMa. Sadoesto do Fernambaco, Sul do Piaulie e de Norte a Sul 
cle Goiaz. [A Scientific Journey tlirougli the North of BaMa^ 
South-east of Pernambuco, South of Piauhy and from the North 
to the South of Goyaz.]— Mem. Inst. OswaUo Orm, 1016« VoL 8. 
No. 3, pp. 74“"224. With 28 plates && 1 map. 

OsBOBWE (Thomas B.) & Mendel (Lafayette B.). The Pood Value of 
Soy Bean Products.—IVoc. Boc. Bxperim. Biol. Med.^ 1917. 
May 10. Vol. 14. No. 8. pp. 174-175. 

PiiEUSSET. Contribution k Petude de Fagalactie contagietiee dee chhrtm 
et dcs moutouB. [Contagious Agalaxy of Goats and Sheep.]— 
Belmei^eT Arch. /, Tierheillc.f 1918. Sept, Vol. 60. No. 9. 
pp. 403-412. With 12 text figs. 

Rossas (Josd Francisco). Contribui^ao para o estudo da epizootia reinante 
no Estado do Espirito Santo. [Study of an Outbreak in the 
State of Espirito Santo, Brazil.]—Re?;. VeL e. Zooteehnia^ 1917, 
Vol. 8. No. 2. pp. 46-48. 

Saneelice (Francesco). Recherches sur la genf‘.se des corpuscles du 
Mollnscum (‘ontagiosum. [Researches o’n the Origin of the Cor¬ 
puscles in Molluscum contagium.]— Ann. Inst. Fasteur 1918. Aug. 
Vol. 32. No, 8. pp. 363-373. With 1 coloured plate comprising 
18 figs. 

ScHMiEDHOEFEB (Julius). Zur Xtiologic der Schwoinediphtherie. [Etio. 

logy of Swine Diphtheria.]— Ztsohr. f. InfeJetionskr .d- 

Haustiere. 1918. Sept. Vol, 19. No. 4. pp. 345-366. With 
3 text figs. 

Sellabds (Andrew Watson) Baetjeb (Walter Albert). The Clinical 
Significance of the Irregular Distribution of Various Cells and 
Parasites in the Blood Stream and the Production of Abortive 
Leukaemic Changes and of Splenomegaly in ihe Mmams rhems.--^ 
Johns SopMns Sosp. 1918. Juno. Vol. 29. No. 328. 

pp. 134-141. With 1 plate, 

DE Vasconcellos (Aleixo). Nova materia corante para substituir a 
solu9do de Giemsa (Azurol). [New Giemsa substitute (Azuiol),]— 
Mm, Vet e Zooteehnia, 1917. VoL 8. No, 2. pp. 42-45. 

Wtssmann (E.). Weitere Mitfceilungen iiber die Atoxyltherapie des> 
bosartigen Katarrhalfiebere. [Further Reports on the Atoxyl 
Troatnicnt of Malignant Catarrhal Fever .]—Bchweizer Arch, 
Tieflmlk., 1918. May. VoL 00. No. 5. pp. 189-215, 
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Hdronard, —, see Belage k lleiouard 

Hess, see Zsoliokke & Hess 

Hickey, B. G. M., 59 

Hill, G. F., 237 

Hoiborow, A. G., 44, 93 

Holmes, Colonel, 196 

Hooper*Sliarpe, —, 209, 

Howard, C. W., 113 
Hoyberg, —, 168 
Ilntcbeon, —, 303 
Hutchins, E., 53 


L 

Ingram, A., 128 
Imes, Marion, 87 
Itiirbe, J,, 164 

J. 

Jack, R. W., 12 

Jatfe, —, see Scliilling k 3afie 

Japanese Commission (1904), 113 

Jarvis, E, M., 95 

Jensen, H., 240 

Jobling, —,41 

Johnson, J. G., 242 

Jone, —, see Bozan^cm A Joiie 

Jones, F. »S., & J. F. Arnold, 42 

Jowett, —, 9 

K. 

Kakizald, C., 246 

Keogh, F., see Olionmon, Keogh, k 

Tucker 

Kilboim^, SCO Smith \ Kdbomo 
Khan, —, 41 

Kinith, P,, see Lindner A Knnih 
Koch, -*,23 
——, k Tlioiler, 215 
Kolle, —, 32 

--, k i\imer, 4fK 244 

Konradi, —, 183, 185 

-, see aho Loir & K<mradi 

Koselkin, P. M,, see Vakinmw k 
othem 

Koyano, T., 24, 185 
Knimbhair, E. B., 08 
Knhn, —, see Schnberg A Kiiliii 

L. 


Lafargne, —, Liissanlt, k Savary, 6 
Lagaillarde, —, 243 
Lamson, G. PL, Jr., 164 
Lahfmnchi, A., 13, 157 

-, k P. Rardelli, 17 

—, k F, Umh 185 
Langeron, , 173 



Imkx of Aiitlmrs. 


277 


Laveraii, An " 0 , 15 !^ 15 .% 231 
, & MarnillaTi, 75 
- , & MoMiil, I56w 
224 

An 141^ 

LeiRboa^ M«, nee. Diaz iV. .L^iRboa 
LeiHlumiiij W. 157 
Lenovc4i. —, 2T2 

Leiizi, Pn LaufraiH*,lii & L(‘nzi 
lioaikart, 99 

& P{i^x‘imi;0cber, l(i8, 199 
Lewis, J. 0., 170 
—If, 1^,. .Se.cldoii, 109 
Llieritie.r, —, see Volii, Siorgoit, 
Llicriikuv & J1eil<».v'al 
LigoiereSs —, 22(> 

Lindner, lA, & ?. Knuilu 108 
Lingard, - , 32 
Liomuii, |j\ E., 259 
Liston, W. (L, & M. B. 8oparkar, 110, 
230 

Lloyd, 70, 82 
Loir, —, & Konmdi, 185 
LiiBsanlt, ^?<?(3Lafargiie,Ln8Hanll 
8avary 

Lyncii, 101 

M. 

Macalistor, (1 IT. K., 1.90 

McCall, % Sn 40 

McDouall, J. 258 

MaiiC(^,aox, —, nee Nicolle & Manceanx 

Maudcl,97 

Afaoningor, 11,, 40 ^ 

Marcono, see U'okisliige, Mawoiio, & 
Han lAilico 
Marie, A., 247 

Mamillaz, see Lavtjraa & Marrullaz 
Marioglio, F., 8, 157, 221, 222, 242 
—, uIb 0 Menmio, Martoglio, & 

Adaiii 

Mason, F. E., 181 
Maikis, —, 173 i 

Mavrides, N., see Sehem k Mavrides 
Mcinnuo, - Mai'toligo &c Adani, 221 
Mciilawi, Jn 254 

Mcnon, IK K,, see Cornwall & Afenou 
Mesiiii ik, Harrailhd, 75 
—Kcc also Laveran & Mesnil 
Milno, A. Hn 209 
Mifcdiell, 58, 202 
—J. D., see Bisbopp, Mitchell, 
& Paman 

Mitzmaiii, M. B., 224, 238 
Montgomery, —, 230 
Moral, J. B., Balk & Moral 
Morax, —* 15% 154 
Moreau, 170 

Morgenrotb, —, k Halbersi.Hdter, 213 
—, see aim Rosenthal & Morgenroth 
Morris, IL, 238 

IL, «w Woods k Morris 
Mosler, , 100' 

Moussu, Bn 118 , 

Mrowka, —, 180 


■Nauinunu, IL 0., 228 
Negro, L. & A. Boqiict, 174 
— see als 0 Boqiiet & NOgre; Bocjiiet 
Negri'- & Eoig. & Bridre, Mgre, & 

Trouidte 

Newbam, —, see Dairiek & Newham 
Nicolas, E„ see van tSaccghein & 

Nicolas 

Nicolle, U., 22. 70 
*“—, & Af. (jonor, 75 

-, & L. Blaizot, 16 

-& Alancc^iiux, 74 

-, M., 33 

-, Faye-t, & Trucho, 10, 179 

Nitsch, , 22 

Noeller, W., see Harirnami & Noellcr 

Noguchi, IL, 125 

Numan, >--™, 13 

Nnttall, 0. IK IL, 220, 230 


0. 


Oakley, ?. 1)., k II. B. Fopliani, 127 


IK 


Pagensttickcr, —, see Leuckart & 
ragonsicckcr 
PalazKolo, (L, 18 

Parman, I). 0., see Bkhopp, Afitchell, 
k Parman 
Patton, —, 9 

Pearce, L. & W, IL Brown, 215 
Pecaud, 187 
Phisalix, 114, 115 
Pixoll, Miss, 74 

Pole Evans, 50, 202, 203, 204 
Ponselle, A., 08 
Poor, —, 22 

Popham, IL B,, see Oakloy k Popham 
Portchinsky, - 13 

Pricolo, —,221 
-, k Ferraro, 222, 224 


R. 


Rabe^ —, 202 
Rafensperger, H. B., 108 
Raillet, —, 170, 171, 231 
-—k Henry, 171 
Rangel, R., ]55?i^ 

Ransom, B. H., 86, 171 
Eeakes, C, J., 236 
Eefik Bey, —, 32 
Remlinger, P., 19, 181, 240 
Eepetfco, —, 21, 23, 24, 185 
Rivolta, —, 107, 170, 171 
Robertson, W-, 56, 201, 

Rodhain, J., & F. Van den Branden*, 
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Eoig\ G-., Bociiiet, Kegre, k Eoig 

EoRetitiial^ 213 

--, & Morgeuroili^ 214 

Eoiibancl, E.. IX 

see also Bouel k Koiibaiul 
EoiiSte>eaii, L., 264 

PiOtiXs —, 82 


S. 


Saijier, 168 

Ban Felice, me. TokisEige, Marc one, & 
San Felice 

Sanloreim, P., 9, 229 
SarraElie, —, 75 see also MeBiiil k 
Barrailh6 

Soliaffer, D. W.^ 124 

Sclialk, A, P,, see Van Eb k Behalk 

SoMn, H., 5, 82 

Sckellhaso, —, 150 

Sokenis & 3S^. Maviides, 186 

--, & R* voE Bartal, 242 

ScMUings —, 214 
—^j & Ja€e, 214 

Sokoclios, N, I., see Yakiniow k others 
Schuberg, —, & Kuhn, 238 
Schulte. —, 141 
Schwete, —, iO, 11 
Schwetz, J., 158 

SeddoE, H. R*> see Lewis & Seddon 
Seguin, see Weinberg k Seguiii 
Seidelin, —, 146 
Selkrds, A. W*, 249 
Sergent, —, 221, 222 

-^ ^Iso Laveran & Sergent 

-, Ed., & Et. Sergent, 227 

——, see also V6hi, Sergent, Lheritier, 
& Beiieval 

Seyderhelm, K. R., & R., 57, U3, 284 

Sheather, A. L., 190, 259 

Shiga, —,41 

Shiteton, A. A., 259 

—, A. W., 26, 190, 197 

Sieber, —see Thciler k Sieb(‘r 

Sigwart, H., 95 

Simpson, J. J., 78 

Sinclair, J. M., 93, 208 

Smith, —, k Kilbome, 149 

--, A„ 198 

-—, Theobald, 72, 147 

--& H. W. Gxaybill, 141 

Soparkar, M. B„ Liston k Soparkar 

Bpiendoxe, —, 74, 75 

Stalder. H., see Cr^H-Valerio k Stalder 

Btaubli, —, 168 

SteTenaon, A. G., 217 

Stewart, P. H., 97 

Biles, —, 103, 146 

Stockman, S., 261 

, see also G'lbbin^ & Stockman, k 
Theiler & Stockman 
SweRengrebel, 146 
Swingte, 113 


T 


Takazawa, —, 2 46 
Taylor, (1., 112 

Teague, 0., k IL i\ Clark, 156 

Toichmann, E., 67 

-, see also Braun k Toiciiiiianii 

Teppaz, —, 170 

-, & Boarrot, 247 

Theiler, A., 112, 37,48,49,55, 189,109, 
211 

-, G-reen, k Viljoen, 42 

-, & Siober, 2 

——, & Stockman, 189 

-, see also Koch k Theiler 

Theobald, —, 232 

Thomson, P,, P, Keogh, &: G. Tucker, 

166 

Thum, •—, 282 

Toldshige, —, Marcone, & San Police, 

107 

Tomarkin, —, see Holler k Tomarkin 
Travail, li., 183 
Tribondean, L„ 193 

-, & J. Dubreuil, 45 

Trouette, —, see Bridre, Ndgrc, k 
Trouette 

Trucho, —, see M. Nioolle, Payel, & 

Truche 

Tucker, G, see Thomson, Keogh, k 
Tucker 

Turner, —, see Kollc k Tumor 


V. 

Yallde, —, & (^arre, 234 
Van den Brandon, F., 155 

-, see also Rodhain k Van den 

Brandon 

Van Es, L., A: A* F. Sdialk, 284 
van Saceghem, lb, 154, IfH, 171, 188 

-- k E. Nicolas, 156 

Van Zwahrwenborg, lb !L, 238 
Vein, ir., 6, 14^-15, 126, 151, 158, 179, 
180, 218 

-, Ed, Sergent, Llidrii.fer, & 

Bolloval, 6 

-, see also Belin k Vein 

Viala, —, 182 
Viljoen, —, 50 

--—, see also Idieilor, Green, k Vilioen 

Vincent, It, 109 

von Bartal, E., see Bchem k von 
Bartal, 242 
Vryberg, —, 230 


W. 

Walker, —, 58 
Weinberg, , k Segniii, 234 
We»on, —, 146 
Wife, E. E. B., 93 
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Wigdoi\ M., 

^e,e alsi) Hall & Wigdor, &; 
Hall, WiLsoa & Wigdor 
Wilson, IH IL, see Hall, VVIIbou, & 
Wigdor 

Winogradow, \V. see Yakiniow & 
oHiors 

Wirik, ])., 91 

Wolbadi, & Hiugcr, 218 
WoodB. A, il, & H. H. do Hcbwemite, 

*,> |w 

, iy IL IL Moriis, m) 

—, IL 127 

Wooldridge, —, 222 
Wright, - Itn 17 


Y. 


Yakiniow, N, L Holioohos, 

F. M. KoBoikim, W« W. Winogradow, 
& A. P. Dowiidow^ 90 
Yomigkerg, 8., 119, 124 


Z. 


Zonchello, —> 244 
-, A., 40 

Zsrliokkc, —, & Hess, Ui 
Ziibliu, —, 141, 142 
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[NDKX OF SUJ5.1K(!TS. 

i'ofupilod by Mm M, IL Jam eh. 


Derailed IMerencen to Publications bearing nion^ or ieso Bireeily 
on Tropical Veterinary Matters may be obtained in tbe Lists of 
Beoent Literatukb. 

IL l!icideuct\ Treatment, &c., are indoKed only under Disease*?;, and 
not under Animals AiTected by Diseases. 


Aii0rtioii» C0iitagl0tt» 

Bovine, 48, 52 -8,50-7, J47,107, 203, 
207, 208, 200, 201, 203 
Aggiuiiinai.ion TesiB for, 55 
liicidt^nce 

India, 107, 201, 203 

Panama, 147 

Eiiodesia, Bmithcrn, 48, 52-3, 
203, 207, 208 

Union of B. Africa, 50-7, 203 
PropbylaKiH* 52, 207, 208 
IU‘,c(mt Idteraiiire, 05 
llesoarelieB on, 203 
TrcatfUnait by Vaccina,tion, 52-3 
Equine ; Eta*,cut Literature, 05 

African Coast Fever, $ee East 
Coast Fever 

African Melapsiag: Fever (Tick 
Paver) 

(>^au«al Agent, duttoni; 

pwdodiciiy of, 158 
Expertnumial, m Monieys, 158 
I ncidenoe 
Nya^aland, 157-8 
Uganda, 157-8 
Ee(‘4it Literature*, 130 

AmeeMasis (Amoebk; Dysentery, 
md Livbe* Abscess, 
me dlno Eiaclcliea^, 
in ’’.rurkeys) 

Epiwotio in Gruinea-pigs, 130 
Parasite of 

‘Mfdwmoehm MMytua^ Action on, 
of Ligk, 250 
Beoent Literature, 61 

Anaemia 

Infectious, or Bwamp Fever in 
Horses, 113-14, 234 
Aetiology, 235 
Incidence 

Dutcb last Indies, 248 


Aaaemla —emL 
In fegtious— cowl 
liici<lence--co?P. 

Japan, 113 

U.B.A., 113-44 

Union of Boutb Afrca, 57, 202 
liiHect Harriers, 113-44 
Letter on Absence of the, Disease 
from Atisiralia, by J* 
IL L. Oumpston, 248-0 
Ttecont literature, 130,137,209,270 


Pkrnk’IOUS, in Horses, 57, 155a, 202 
Bot Larvae in relation to, 57 
Propbylaxis, 202 


Phogueshivb, Ptunieious due to Try¬ 
panosome Infection, 
155m 


Aiiaplasiiiasls, Boviae, or UalL 
Bickness 

Disease resembling in tAttle ; 
PlnlippiEc*-s. I- 2 

1 nci donee 

IJuion of KSoiith Africa, 200 

Parasite Assooiated witli 
Anaplmnuh margmah^ Bodies 
K^semfciing in PMlip- 
pine Cattle, 1-2 

Propbylaxis 
Vaccines for, 55, 200 

Antelopes 

Insects Infesting, 95, 96 

Parasites of; Theihrm f arm-like, 83 

Antlimx 

Animals afleeted- by 

' Cattle, 60,-109, 162, 198, 206, 208, 

' 209, 259, 260, 262, 263 
,Transmission (possible) by 

smyia fmeellardt 162 
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Subject Inde^. 


Anthrax—eoiiL 
Animals affected hj—(oM. 

Goats, 309. 257, 262 
Horses, 59,198-9,259,260,202,203 
Eeceiit Literature, 137 
J^lieep, 100, 239, 257 
Uiispeoiiied, 257, 252, 259 
Bacilli; iii Excrement of Blood- 
siicldng Insects, 240 
differential Diagnosis, 242 
Incidence 

Britibli G-niana, 209 
Burma, 199, 262 
Ceylon, 257 

India, 59, 60, 196, 198, 190, 258, 
259, 260, 263 
Rliodesia, Soiitliern, 208 
Union of kS. Africa, 200, 202, 206 
U.S.xl., 230 sqq. 

Infection by Muddy Water from 
Dams, 202 
Insect Vectors, 238 sgq. 

Menace of, in U.S. Africa, 206 
Prophylaxis, 109, 198, 200, 206, 256, 
257, 259, 260 
Eecent Literature, 137, 271 
Serum for, 196, 259 
Vaooine for, 55 


Artliropcidis (Acari, Plies, Ticks), Re¬ 
cent Literature, 62-3, 
130-2, 206-8 


Asses 
Diseabes of 
Piropla&mosis, 150-1 
Rickets, so-called, 59 
Scabies, 206 

Trypanosomiasis, 51, 207 

Aiir, see Tabanidae, under Ento- 
melo^y 

Avian Diseases, see Birds, and 
Powk, Diseases of 

Babesiasis* see under Diroplas- 
inesls 

labeeii, Dog-faced, Association 
between, and Ghssima 
submersitmSf 79 

Baeterlal Diseases, 18-19, 109-13, 
181, 238-42; see also 
Aiitlirax; Black- 
quarter; Lymphan¬ 
gitis; Septicaemia, 
Haemerrhagic; Tu- 
herculosis 

Recent Litemtee, 64-5, M37-8, 
271-2 


Saeterlelegy 

Bovine Tubercule BafiUi, in 
India; iiiidor Study. 261 
Necrosis bacillus, 95 
Preiz-Nocard Bacillus, 95 
Stapliyloooeci, 91 

Bacteria associated with Orypto- 
eoeeus fareimmosuss in 
Pub irom Epizootic 
Lymphangitis, 180 
IntCtetinal, of Rabbits, action on, 
of Certain Antiseptics, 
&o., 229-30 
btaining Methods 
BieoBlnate, 193, 195-6 
Gienisa Substitute, 193, 194 
New Stain from Alethyloiie Blue, 
for Microscopy, 45-6 


Baler!; Causal Organism, 255 


Bate 

Glossina iaeJiinoides of ; Gold Coast, 
79 

as Laboratory Animals (Recent 
Literature), 65 


BIlliarKlosIs, see under Helmin- 
thelegy 


BlrdSj, see also Fowls, and under 
Nam(‘8 

Diseases of 

Coccidiosis, Intesiiiuil, 145 
Malaria, dut^ to riasmoditmifelie* 
Imn : Algiora, 227 sgq* 
Polyneuritis; Etiology, 65 
Pa?’abiles of, 130, 227-8 


Bisoas; Husceplihility of, to (kmta- 
gious Bovine Piouro« 
Fiicumonia, 187 


Biting and Blood-s«cMng Files, 
see under Mmnm^ 'mdet 
Entomcilogy 


Black Disease in Sheep: New South 
Wales, ]90»2 


Blackhead# in Turkeys, 72-4 
Incidence 
SoutJx Africa, 9 
Parasites assoomted with 
Amoebae 
MesPhalkf 74 

0 'TO *7 ft 
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llackliead • r##!. 

Parasltw a^'Bociaird wiili—cw//, 
I !o<‘.cidia 

!^}meria avinm. 7.1^ 74 
I'riclioiiionaH, 72-4 


BlacfcLnng in Cattle (Iinapinij^a); 

IJiiioo of Africa, 

m, 202 


Black fliiarter 

AiiiiriftlB aftcclxal by 
dattlo, 47-H, (»(),'■ 250, 200, 202 
DilTerexitial BiagiiosiH, 242 
Tiicidoncc: AU Aaiinak 
India, 00, 197, J98, 199, 257, 258, 
259, 200, 202 

liluwloHia, 47"”8, 207 

Union of South Africa, 200, 207 
ProphyiaxiH, 55, 00, 198, 200, 207, 
257, 259, 200, 205 
Recant l/ite,raiurc, 272 
S])read of, iiiodt^ of, 258 
Trt*atmciit by Vacwine, 107^ 
VaeoiiMJS for, see Propliylayin, supra 


Bliie-TeiigtiCs in Slieox) 

Jnoidenoc 

Rhotkda, ►Souilierii, 209 
llniots of S. Africa, 55, 200, 207 
.ProphylaxlH, 55, 200, 207 


B#0lc EevIewSs see Eevlews ©I 
Books 


lolaiiical References 
Afric4in Tropical Vogotaiion 
Main typcM of, 15§ 

Tw4.B(4dly Dintrihntion m con¬ 
ditioned by, 159, 100 
Bracken poisoningpn ('att!<3; <5roat 
’Britain) 05 
Bnekwlioai Poisoning 
Amphylaxis in* Pixotodynaniic 
Action in relation to, 
240 

OfoMaria dum, in relation to Jag- 
kiektc in Horses, 202 
Dnblbdtjei, in relation to Geel 
Dikkop, 58* 204 

Mealies, Mouldy, Cattle Disease due 
to: tr.S* Africa, 207 
Pasture' Investigation, in relation to 
Lamziiekte, 56 

Plant Poisons t Sontkem Ekodesia, 
53 

Pea iemdata (Pampa Grrass), in 
relation to Staggers, 

42, 43 

liagwort* in relation to Dunsieknessj 
Union of S. ^rica, 59 


I Botanical Mcferences—-cowi 
j Rubber-leaves; DeaiJis of Cattle 
! from Eating : Cevlon, 

! ^ 257 

I Sorgiiuin IhuBoiiing, 05 

1 

I BofrIoiMycosts; Equine, 14 

I B©¥tae Ke<i ©ysentery* see Cocci- 
j diosis, Intestinal* 

j Bovine 


Bovlnes, see Cattle* Bisons* Buffa¬ 
loes, ^e. 


Bradsot, see Iraxy 

Braxy or Iradsot* Disease of 
Slieep in Europe, 190-2 

Braxy-IIke Diseases of in 

Australasia, 190-2 
Causal Ag(3nt, 190 
K<'C 0 Bt literature, 272 

Buffaloes 
j)is(jases of 

Couiugious Pleuro.PncumouiiijI 87 
RhnbnpcHt, 32-4, 36, 242 
Riiidojpest-like, 242 
in relation to Clossina, 83 


Bnrsati; Reaearolies on, 203 


Bnsli Buck; Tiypanosome Infection 
in, 58 

«' 

Camels and Dromedaries 
Diseases of 

Jhooling or Jlioolak, 43-4 
Trypanosomiasis 
Attob, 221 sqq. 

Giaban, 221 sqq. 

Surra, 192, 193 
Tuberculosis, 181 
Con^nital, 181 

Feeding Experiments with Various 
Fodder, 192-3 

Prophylactic Emulsions against 
Attacks of Blood- 
Sucking Flics, 62 

Trypanosomes of, 221, 222, 223, 224 


Canaries 
Disease of 

Proteosoma Infection, 227-9 
Parasites of 

PlasfMdim reUdmi^ 221-8 
Pioteosoma, 227-8 
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Canine lllseases, ^ee under Names, 
ami undei Dogs 

Cats and Eitiens 
Faiasitcb oi 
Iso^pom hiqemhia, 14() 
llieioiilaria, iKeheniblni^ F. un- 
wi7?s*, 173 
hennv-WoiDis, 1()2 


Cattle 

Breetlinii; Impiovenieiitb: i\bbam,25{) 
ami Biilialoefe, Numbe^th: Ceylon, 
258 

; Eelaiive Iiiiiiumity of, 
io Eiiuleipest, 3(> 
Dips tor Eiadiealioii ot Tickh, ^e., 
iiom, 80 i>qq. 

Aiseiiical Oxidation ot: C;vanido 
as KeKtraiiiinj[>, 41 
Diseases and Affeeiioub oi 
Anaplasinobis, 200 
Aiiaplasmosisdike, i”~2 
Antlirax, 60, 109, 162, 198, 206, 
208, 209,259, 260, 262, 
263 

Biiliamosis, 230, 231 
Blackqxiarter, 47-8, 00, 207, 208, 
259, 260, 263 
Bracken Poisoiiinp^, 05 
Coeekliosis, 9, 141-5, 229 
Contagions Abortion, 48, 52-3, 
50-7, 147, 197, 203, 

207, 208, 200, 201, 203 
Contagions Pleuro-pnenmonia, 48, 

60, 136, 187, 202, 203 
Cow-pox, 41 
Deinodeetic Man|>e, 40 
Bast Coast Foyer, 47, *18, 49, 50, 
54, 110, U7, 201-6, 

208, 255, 204 
Fiiamsis, 150, 157 
Flake Disease, 209 
Fool-and-Monfcli, 30, 55, 00, 197, 

198, 199,257, 258,259, 
201, 202, 203 

Oali-Sickness, see Anaplasmosis, 

8U])ra 

Gastro-enteritis, Acnte, 30 
Haemoniiagic Bepticaemia, 36, 
59-60, 198, 240, 267, 
263 

Imapnnga or Black Lung, 56, 203 
Ixodic Lymphangitis, 96 
Jolme’s Disease, 261 
Lamxiekto, 55, 66, 69, 203 
Mealie Poisoning, 207 
Myiasis, dne to Ohrysowym mmet 
kma^ 161 

Myj^terionB Enidenaie in EhodeBia, 
127 

PiroplMmosis, W, 6 , 36,49-^50,55, 
60,86, 95.116* 146-60. 


Cattle —ton I 

Duseases and AfO^dioiis (0 eon!. 
Poisoning by Plants, 53,05,207,257 
Polinoes, P(^sle dos, or Mai dos 
(Ahseesb Plague), Bra¬ 
zil, 18-19 

Quaiter Evil, see llackqiiarter, 
hnyra 

lledwater. see Piroplasniosis, 

supra 

Emdeipefel, 0, 19-40, 25-45, tS, 
53, 50, 1 15 s(fq., 124 5, 
180, 198, 199, 209, 

242 3,24-L5, 250, 257, 
258, 25!), 200, 202, 203 
Beabies, 80-7 
Btaggers; 42, 201 
Stid-Biekness, 59, 203 
Teyas Fever, see Piroplasnwisis, 
supm 

TubereulosiH, 53, 00, 110-13, 147, 
200, 208, 201, 203 
Tr'V’panosenuaHis, 12, 51, 52, 51, 
154,150-7,207,209-10, 
221, 202, 201 

linmuniiy to Ciidlio! Eritrea, 
224 

Insects Infesting, 47, 54, 59, 84, 
80-7 sqq., 93, 95, 96, 
230-7, sm, specially 
Ticks, under Esitom©- 
logy 

Parasites found in 
Bodies similar io Anaplaswu 
wanj inale f 1 

Filaria, 150 

Firoplasma direr gens, 3 
Barcosporidia, 150 
Bpirocliaoio, 150 

TrypanoBomcB, 83, 150, 154* 5, 210 

Bores of, due to 
Flies, 237 
01cks, 230 7 

Cliarbon, see Antlirax 

Clieiii 0 tli€rapy, see aha Treatment, 
wwfor l^lacOi Disc^ase, 
(ml Action of Various 
Biugs on Parasites, 
mulet DiseaseB, II cl- 
minibology mil Proto¬ 
zoology 

Anthelmintics; Efficacy-Teste of, 
103 ill, 105 

Experiments witli, on Equine 
Helminths, 231-3 

Chemical Prodixefcs used by Vdla, in 
Treatment of Equine 
Trypanosomiasis, 1524 
Chemothempeutic Action s Meohan** 
ism of, 213-14 

InyestigatioM i Experimental Tty- 
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Subject 

Cheinottierapy- | 

and Piv|Miniiin!iK iwod m 
Fn‘vaiiii(HS, Trc^ai 
a-nd I>t*«iru(d.ioii 

of 

(7i/a/.soi/N/fn liifncijoiii, 

id2 

Uasiosa, KM 

a< aTlV^^rd by i>rii'i;s a.nd by 
V<hhU, 2p .j 

Jasrxa.! a\iru(*!s, Sin<!it‘.K niu 2HU5 
OL i 1i(*iio|»o<!ii ; IKlVnd of, on 
Fa.<Ma‘K, 2.‘U I 

Tartar in Oily HuHpoimioii, | 

ill Tr(‘aiiinniit of Hu- 
nuin d'rypannHoniiasiK, 

155 fj 

lV<‘huiqin‘ of InlraviauHiK hijtMd.ioii, 

Cli<f>lera, Iloj^'* ; .Kauaiua, J47, m? (dm 
SwiKie Fever 

CoecMIosis, Intestinal 
AiihnajH iilTontfiMl by 
Birdn, 145 

(Ak: KhHvrUt il np. in, 78 
Oaitln, b, i42 <b 2^9 
Dia.KnoHHo Wolliotl, I42 
!n<i<U*mH* 

A;i>’o, I41 *5 
Mo<i,i»Taj)hi<‘a.! 

K'aly, 0, 229 
PhllippinoH, 14b 
Swit'isorland, 141 

(N<w dcmoy), 141> 5 
Mortality, 14^ 

ParjiHit-oK 

Oorfid'm. 

1'wo Bpoeies iu (Jaiva», 142 
I)Ofeicripiioxii» 142-4 
Patkology, M4““5 
Byinptoms, 142 

by Thyniob % 220 
Dogn: U.H.A., 71-2 
IbirawUt'H of; variotiiott of, and 
0 ill,or Animals in wliioh 
fottud, 71 

If owns, dl 
Kabbits, 145 

Eiiman, in relation to Animal, 140 
Famiteg assoelated with 
Blastomyoetes, 71 
Goeoidia 

Vanotiog of, in 
Various Animals, 71 
71 

Mflmmm Ugemma^ 71-2 
Mwerm, n, sp,, in Cat,, 78 
71 

lieocnt Literatnro, (II, 205, 200 

C0ii|isiictl¥lti«, S^nlne, dne to 
Muthtmm§ invasion; 


Inder, 

Cnntagloiis Disease mt Sheep, of 
iiiuleto-ruiiiioci Nature: 
MaiiriiiiiH, 250 

Cnw^pox, M.oiiiplemeiit IV.sis ill, 41 

Dehafo, me umier Trypanosomiasis 

Deer 

fjaborniory ; Bere-w-wonns in, 102 
Firoplasmo.sis in, 150 

Dermatitis, Gra-nuliii, Equine, see 
under Hclitilntli- 
asls, infm 

Derrengadera,, see under Trypaiio- 
somiasls^ Eqitine 
i 

Diarani, see Tetanas 

Diarrhoea, Red, see Coccidiosis® 
Intestinal 

Dipping for Tlclc Eradication, 47, 
250 

, Formula for, 1(H> 

Method of, 107, 25 
idant for 

DeB<*/ription, 88, 92, 03 
Management, 93 4 
Flams of VatiM, Ac., 89 sqq., and 
fmlmj 93 

Diseases due to Fllterahle Vi¬ 
ruses* wFilterahle 
Viruses* Diseases 
due to 

Diseases due tO' Metaxomi Fam- 
sites, sms under Bleta- 
asoan Farasites 

Diseases due to’Frotossoan Fara* 
sites# see Protozoan* 
I)JSEASB8, under Fro* 
toaGOology 

Distemper 

Canine: India, 60, 263 
Vaocme, Tests of, 263 

Dogs 

diseases of 
Afioariasis, 106 
Coeeidiosis, 71 
Distemper, 60, 263 
Oastro-Enteritis, Epbootio; Gor¬ 
man, 253 

Keratitis, with TfypmoBmm wme- 
eqmMn InfeoMon, 153 
Piroplasmosis, 55 , * 

Experimental, 150 
poliomyelitis,, 64 

Babies,'60, 115, 185, 242, 247-8, 
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Pogs— coni. I 

Dibrases ot— eont, 

Scabies, 86-7, 258 | 

Taeniasis, 100 j 

Toxoplasmosis, 74 
Laboratory-contracted, 75 
Trypanosomiasis, 153-4, 155^i,, 264 * 

Unclassified : in I8enegal, 250-1 j 

Pood of, Nature of, as affecting 
Faeces, 233-4 

Insects Infesting, 95, 96 ' 

Parasites of 

Ghrysomyia macellaTia, 161 
GmlM Trypanosome, 224 i 

Ilelmintlis ; Species found in Ibo 
Philippines, 135 1 

Taenia in relation to I 

(Jydicerem ovis in I 
Sheep, 87 , 

BmmkejSf see Asses 

Hormicc 

Leislmmia fropiea infection (Ex- | 
* peiimental in), 151 

Heiiriiie^ see under Trypano- | 
semtasls ^ 

Dinisiclness, or Bunziekte in | 
Horses: Union o!S.A., , 
59, 202, 207 

Dysentery» Med, see Ceccldiosis, 
Be vine 

East Coast Fever of Cattle 
(see also Theileriasis, 
wl^rPIropIasmosIs), 
47 

Incidence 

East Africa, 116, 117 
Bhodesia, Southern, 48, 208 
Uganda, 54 

Union of Soutli Africa, 204-5 
Xanxihar, 264 

Koch’s Bodies in Blood in, 110 
Prophylaxis 

Dipping, 47, 52, 54, 204-6, 208 
Becent Liteiature, 62 
Tmnsmission by Ticks, 205 

Entemelegy, 10-13, 78-107 
Aearinae 

Fsofftes scaheif var, ovis (Sheep 
Scah-mite), Locales of: 
Persistence of, 87 
Tromhidium sp., 75 
AmHomyia mmim^ as Carrier of 
Bird Malaria, 228 
Ante; ’EmmimoiJjyferosia eid§m,237 
Arachnidse, Enemies of G-lossina, 81 
Asiiid^, Enemies of Grlossina, 81, 82 
Peeding Experiments with, on 
Pycnosoma, Ac,, 10 
Bemhecinae; Enemies of Ulossina, 
8L 82 


Efitemolegy—row L 

Biting and Bloodsucking Iiihccis, sec 
also under Haines 
Attacking Camels ; Einiiisions to 
keep off, 62 

of Eritrea: Forms of Trypano¬ 
somiasis borne hr, 221, 
223, 224 

in Gold Coast; List ol 83 
Infesting Cattle : Uganda, 54 
not Transmitters of T. emnst^ 224 
Other than Giossina; Possible 
Transmission by, of 
Trypanosomiasis!^ 50-1 
U 

Vectors of 

Anthrax or Cliarhon : r.K:>.A., 
238 sqg. 

Horse-Sickness, 189 
Blowflies, Cattle-infestation by ; Iu» 
juries due to, 236 

Bots, see GmtfopMlidae, and Eypo- 
derma hovis, mfra 
Buffalo-Fly, see Lyperosia exlgua^ 
infra 

Cattle-Lice, see EaematopinuSi and 
Trielwdedes, infra 

Ghalds amenodes, inimical to ptipae 
of Gloss in a iaeli in o ides^ 
82 

Chironomidao 

Thersestes laurae, 75 
Chrysomyia 
America: U.S., 87 
macellaria, 

Control Experiments, 162-3 

Dips for, 87 

Eggs, numbers of, and time 
taken to Hatch, 161 

Larvae, Infesting Stock, IT.S.A*, 
161 

Depih of Earth over Dead 
Animals, N(m-inhibi- 
tory to appearance of, 
*161 

Life Ilistoiy, Injuries due to, 
and ^Control of, 236 
Methods of Destroying, 236 
Treatment of Sores made by, 
163, 236 

Studies on, at Panama, 161-3 

Suspect as Vector of Anthrax, 
162-3 

Oirmew ledularms, 75 
Oimex roPanddms, Negative to Infec¬ 
tion from Certain other 
^ Insects, 10 

Oomopsylla mim, of the Gondi, 75 
Otenooephalns serratimps^ 75 
Culex; Flamodmm fmdum carried 
by, 227, 228-9 

pipkm^ as Carriers of Bird 
Malaria, 229 

AS Carrier of Bird Malaria, 
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Eiat®itt«>Sogy- -eo»'. 

CiiFeoulefc^ gmm as Transluittt^r of 
lIomo-HickiiOHS: Bol- 
pan Ooiipjo, ISO -00 
DeniuiiiywHus, Hp.,^ 75 
Derwdlohw U.H.A. ; Dips 

for, B7 

Do«' ’’ or “ Oasiior Ikau ” Tick, «ee 
jQ'odi’^^ rkmm, mider 
Ticks, mfm 

Fleas, see Piilicidae, infra, and under 
Names of Species 

Flies, see Biting Flicks, supra, and 
under Names 

Uadflies, see TdmnMm, infra 
(iastropMlidae of America, U.S., 
16S-4 

Biological and Coniroi Studies of, 
" 163--4 

Gasfmpliilns equi in relation to 
Equine anosmia, 57, 
ii:i 

equi Extract; Injection of, Ana¬ 
phylaxis due i;o, 234-5 
Imnwrlhoidalis Extract; Injections 
of, Results, 234-5 
inieBtin aUn larvae 
Entry in Horses’ Intestines, 13 
Primary Development, 13 
G err is fossa nm 

(Jrithi<iial forms present in, 9 
InfeeHbiiity with (Certain Trypano¬ 
somes, io 
(Bossina {Tsetse fly) 

Bionomics of, 78-83 
Breeding-p]ac(‘s, 82 
Clearances as Protective from, 12 
Comparative Study of Habits of 
hrevi'paipis, fmea, and 
pallmpes, in Belgian 
Oon|»o, 158-60 
Distances travelled by, 80-1 
Distribution 

Bahr-ehOhaasal Region, 83 
Belgian Congo, 9, 10, 11,158-60 
Cameroons, 264 
Eastern Welle Basin, 83 
French lYest Africa, 255 
Cold ('^oast, 78-83 
Nyasaland, 46-7, 132 
Portuguese East Africa, 12 
Rhodesia, Southern, 12, 50-1 
Togoland, 78 
Uganda, 54 

Vegetation in relation to, 159, 
160 

Water as ateeting, 159, IGO 
Fly-Belts, 78, 83 
Food, 79-80 

Game, &c., in relation to, 12, 58, 
79» 80, 82-3 
Haunts and Foci, 265 
Measures against, 81 
Migrations, 83 
‘KTfltufal Enemies, 81-2 


Glo'Sina— 

Nature, of i’ountiy in relation to, 

10- ll, 159-160 

Numbers; Humidity influencing, 
79 

Pupae ; Parasites of, 82 
Railway routes in relation to, 

11 - 12 

Hex-]>roporiions among, 80, 160 
Species referred to 
hredpdpis, 11, 12, 47, 158-60 
fiisea, 158-60, 264 
longipal'pis, 255 

7norsikms, 10, 47, 51, 79, 80, 159 
morsiians group, 83 
pallieera, 264 
palUdipes, 11, 12, 158-60 
palpalis, 11, 12, 54, 78, 79, 159, 
255, 264 

Feeding Experiments on, with 
Insects, 10 
var. pallida, 76 
suhmm'silans, 79, 80, 81, 82 
taeMmides, 79, 80,81,82,83,255 
Trypanosomes borne by different 
Species, 83, 255 

Trypanosomes of, Limited Adapt¬ 
ability of, to other 
Insects, 9-10 

Habronema sp., see under Spiroptora, 
infra 

Emmonohm eoniortm larvae, in 
Sheep, 57-8, 59 
Eradication Methods, 57-8 

Eaematohia irritans, Vector of An¬ 
thrax, 238, 239 

Hacmatopota: Eritrea, 222 
as Vectors of Trypanosoma pe^ 
coram, 54 

Haematopinidae, U.S.A., 87 sqq. 

Haematopinus sp. 

Life Histories of 
eurysternm, 164 
mtuli, 164-5 

iubereAtlaiuB (CattleLouse); EradL 
, cation Methods, U.S. A., 

87 sqq, 

Horn-fly, see Hmmatabia irritmis, 
supra 

Horse-flies, see Btomoxys eakitrmB 

Hypoderma 

Distribution 

Union of South Africa, 67 
U.S.A., 87 
Larvae 

Jnioe of; EosinopMlia on 

Injection of, 234 
Mode of Entry, 13 

, Species 

boms and Umata; Dips for, 

87 

Insect Vectors of Trrpanosomiases 
other tnan Glossina, 
224-5, 255-61, 264 
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Insects Injurious to Man and Btock 
Kyasalandj 236 
Union of 8oiitii Africa, 845 
86-7 sqq., 236 

Lice 

Cattle, sm Mmmutofimis^ snpm, 
md TncJwdeetes, infra 
Lypermia exigiia 
Bionomics, 237 
Distribution, 237 
Insects ininiical to, 237 
Prophylaxis, 237 
Mosquitoes 
Species 

Transmitting^ Anthrax, 238, 240 
in which Sexual Development 
of Plasmodium reHc- 
turn can take place 
228-0 

Vectors of 

Horse-Sickness, 189 
Trypanosoma evanslf 224 
Mmca domesiica as Host of Habro- 
neina spp., 171 

Muscidae of Australia, Sores due to, 
237 

Oestrinae, see GastfopJiiluSs and 
Hypodenna, supra 
Pan^jonia, 222 
Distribution; Eritrea, 223 
Pycnosoma; FeedingExperimcntson, 
with Stegomyia, &c., 10 
Recent Literature, 62-3, 130-2, 

266 sqq. 

Sareophaga ; Feeding Experiments 
with, 10 

Screw*Worm Fly, see Ohrysomyia 
macellariai supra 

BencopJiorus relucens, enemy of 
Lyperosia exigua^ 237 
Sheep-Scab Mite, see Psoroptes scahei 
var. ovis, supra^ under 
Acarinae 
Sheep Tick, 87 
Simuliidae 
Distribution 
America, U.S., 113-14 
Tunis, 73 

BimuUum liniatumf 75 
Spinose Ear Tick, see Or'nUhodoros 
megninif under Ticks, 
infra 

Bpiroptera, see Habronema, supra 
Stegomyia fmciata 
Development in, of Plasmodium 
relietum, 228 

Feeding Experiment with, on 
Ghssina palpaMSf 10 

Stomoxydae 
Distribution 
Australia, 237 
East Africa, 05 
Eritrea, 222, 223, 224 
V.tK 113, 114 


Eiit#m#Iogy— 

Stomoxydae—CO ji f, 
as Vectors of 

Animal Trypanosomiases, 255 
Ixodic Lymphangitis, 95 
Trypanosomiasis, 51, 54 
Stomoxys ealcHranSs in relation i^o 
Anthrax, 238 

Equine infectious Anaomia, 113, 
114 

Trypanosoma emnsi Transmissions 
224-5 

Strongylus, see HaemoneJms^ supra 
Tahanidae 
Distribution 
Australia, 237 
Belgian Congo, 190 
Eritrea, 22L 222, 223, 224 
Japan, 113 
Morocco, 218, 221 
Philippines, 224 
U.S.A., 113, 114 
Infesting Horses, 240 
as Possible Vectors of Equine 
Infectious Anaemia. 
113, 114 
Species referred to 
mgritarsis, 237 
plutOf 190 

striatus, as Transmitters of 
T. e^mnsi, 224 

Vectors of 

Anthrax, 238, 239-40 
Horse-Sickness, 190 
Trypanosomiases, 218, 224,255, 
264 

Tlieohaldia spaihipalpis^ as Carrier 
of Bird Malaria, 228 

Ticks 

Anatomy, 235-6 
Biology, 235-6 

Cattle- and Fowl-Infesting, see In¬ 
sects, Infesting, under 
those heads 

Diseases due to, or Spread by, 
see Anaplasmosis, East 
Coast Fever, Louping- 
ill, Firoplasmosifl, 
Distribution ; Species found in 
Australia, 93, 166-7, 236, 238 
East Africa, 95 
German South-West Africa, 
95-6 

Gold Coast, 83 
Italy, 227 
Hew Zealand, 237 
Hyasaland, 235-6 
Porto Rico, 238 
Rhodesia, Southern, 47, 96 
South America, 84 
SwitKriand, 227 
Uganda, 54 

Union of South Africa, 59,84-*6, 
87, 163, 205 

U*S,A, 86, 87 sqq,, 165^ 236,, 238 
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liil 4 >iiiology --voihl. 

Tkk,S"~c;o/^/'. 

Eruliiiaiidii Metiuids (.w also 
Dippinu', i^nvkr Various 
IHw‘aKt'j4P 4(), 54, 57, 
85, 85 rsvp/., 95, 152, 
iraPTl, 257, 258, 254, 
259 

ll«)sts of, 85 

Li1e.ratur«\ 151-2, 257 

Species ndVrrvd to 
AmMyoiiiina, 95, ISO, 23(> 
Aponomma, 250 
Ar-as, 51, H4, 95, 250 
Boopiiilus, 250 

llwwo, TlliixAeephalrm, i)i\fa 
Dennacinitor, 230 
flaoiiiaphyt^jiliv^, 90, 230, 237 
flyaloiniua, 75, 95, 132, 230 
IxoiU\s 227, 237, 254 
Marg^ropiw, 80, <93, 148, 166-7, 
227, 23(J, 238 

Ornithodoros, 50, 84~5, 132, 
157, 105, 230 
Two Now S])ccios, 132 
Rliipicontor, 90 

RIdpicepb<ah?s, 55, 75, 90, 189, 
205, 230 

Triihndede^ se(fIariSf Biouomics of, 
105 

Tsetse Fly, see Glossiiia, supra 

Varejeras Fly; Larvae, in Ulcers in 
Peste dos Polmoos, 
Brazil, 18 

WarOIe-fiy, see Ilypodernia, su^pra 


Epizootic iyisiptian^ltls, 

phangltis, Epizootic 


Fliihe Disease 
in Bniisli Guiana, 208 
Kecent Jiieradure, 208 
in ISout.li Africa 
Animals Arfcctcd 
GatUc, 2iH) 

Sheep, 107 
Trcatinciit, 209 

Foot-and-Moiitli Disease 
Incidence 
Biil,i^aria, 30 
Burma, 109 
Geylou, 237 

India, 00, 197, 198, 257, 258, 261, 
202, 203 
l^Iauritins, 259 
Uganda, 55 

Eccent Literature, 209, 270 
Spread of, Mode of, 258 

F©wI«Cliolera 
Economics, 241 
Incidence 
India, 00, 203 
Nature, 241 

Recent Liieraiure, 04, 271 
Researches on, 203 

Fowl-DIpMlieria; Recent Litera- 
taire, 05, 130 

Fowl-Fox andFowl-Flagiie; Recent 
Literature, 136, 269 

Fowl-Sarcoma; Vims of, 139 

Fowl-Splrocliactosis; mEritrea,8 
Recent Literature, 61 


E<|iiliies, see also Asses, Morses, 
Moles, iEeliras, c§c. 
(NJL—When Equines 
only are referred to, 
i4ie subject is indmd 
under Morses.) 


Diseases of, see Fowl-Cbolera 
Fowl - Diphtlierla, 
Fowl - Fox,^ Fowl - 
Sarcoma, ■ Fowl - 
Spiroetiaetosis 
Jnfect^ infesting; Ticks, 84, 95 

cif 

HaeiMiridliomonm n. g. 

I n- sp., Eritrea, 8-9 

Helminths, Treatment for, 106 
optroehaeta gallmanm : Eritrea, 8 

Frogs 

Parasites of 

Dishmum lutmm, n. sp., 107 
Ticks, 86, 95 

Trypanosome; Cultivation of, 68 

Gall-Sickness, see Anaplasmosis, 
Bovine 

Gambian Horse Sickness, 266 


Farcy, in Horses, see Glanders 


Fasciola Hepatica Infection, see 
• Flnke Disease 


Filterable Viruses, Diseases Due 
to 19-41, 113-26, 

181—90, 242—8; see also 
Horse - Sickness, 
Rabies, Rinder- 
pest, <9o. 

Kecent Literature, 64, 136-7,269-70 
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Came, in relation, to C-riossma, see 
Glossina, imider En- 
toiMology; see also 
irnder Naines of Varie¬ 
ties 

Gastro-Enterltis 
Animals affected by 
Cattle ; Bulgaria, 3G 
Bogs; f4erma!iy (Epizootic), 253 

Canwzielite, see Colw ZIeMe 

GceHihkopf in Sheep ; Union of 
South Africa, 58, 202, 
203-4 

Plant believed the Cause of, 204 

Giatian, see Giidlib, under Try- 
panosoinlases 

Glllar: Beseareli on, 2G3 

Glanders 

Aggiutination Tests for, 65 
in Horses, 14 
Incidence 

Burma (Rangoon), 262 
British Guiana, 200 
French West Africa, 255 
India, 69, 198, 263 
Union of South Africa, 206 
Recent Literatxire, 135, 138, 271 


Goaf-Scab; Uganda, 55 

G#ats 
Diseases of 

Anthrax, 109, 257, 262 
Bilharziasis, 231 

Contagions Pleuropneumonia, 55, 
00, 197, 261, 263 
Heartwater, 108 
Pneumonia, 261 
Rinderpest, 37, 263 
Scab, 55 

Scabies, 80-7, 258 
Trypanosomiasis, 7, 221 
Undiagnosed, in Togoland, 127-8 
Insects infesting, 59, 84, 95, 96 
in relation to Undulant (Malta) 
Fever; Active Immu- 
, nisation of, 109-10 

Parasites of 
Worms, 103 sqq. 

m Test Animals for Maintaining 
Rinderpest Virus, 82 
^ ' Bqq. 

Genii 

'' Iffsects Infestipg, 75 
,,,, Toxoplasmosis up, 74-8 


Gi>«w ZIeMe# or G.'xiiwziekte, in 
Sheep: Union of South 
Africa, 58, 203 


Grates; Toxic Effects of, in relation 
to Beiieiciicy Diseases, 
249 


Gramil 0 iiiata»Habr anemic, in Equ- 
incs; Australia, I70~l 

Giiilho, see under Trypanosomiasis 

Giiliiea-Pifls 

Diseases of, Natural and Experi¬ 
mental 

Ainoebiasis, Epizootic, 130 
Rabies, 19 sqq. 

Parasites of 

Gastfophilus hiiestindis Larvae ; 

Mode of Entry, 13 
Klossiella eoba'i/ae-likef 146 

Haematology 

Eosinophiiia, Natural Occurrence of, 
in regard t:o Worm- 
jiiice injeeiions, 234 

Haenfioglobiniirla, Bovine, Ita¬ 
lian ; true nature of 
227 

Heartwater 
Animals affecied by 
Goats, 189 
^heep, 188-9 
Incidence 

Belgian (’ongcj, 188-9 
South Africa, 189 
Transmissioii by Amblyomma 
hrmum, 1,89 

Heliiiiiifliology, 87, 96-107 
Diseasbs, and Parasites associated 
therewith 

Ankylostomiasis 
Economics of, 99 

Ascaeiasis 
Animals affected 'by 
Dogs, 106 
Horses 

Parasites, 233 
Treatment, 231, 233 
Rodents, 97 sqq, 

Swine, 98, 101-2, 106 
Economics of, 99 
Experimental Infection with, 
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IlciniintlwI'Oiy 

lllf^lCASKS, 

ArtCAUiASfs emii. 

Inmlmm) 

U,K., 101 
rhifiii, tm, 102 
ranisilffH 
;l mirw 
ntH, OM 

20.1 

iftmhrwmdm; iiioiioinics of, 
07 .sv/f/. 

HKiqfhuilfi, OH 
m ajidiwefh 08 
08 

'fic.vdopnioiit in Mico, 
07, 102-1 

miillu; Di‘:V(0opnH^ni, in 
llodtmlH, 07, 00 


IJiiiiAuzno.sis 
In 210, 211 

Claim! AjOjfui, 210-1 
Kx|ii^rlinental; IlnsnlfB, 210-1 
liKndenwi: India, 210 

Paraftitii^H 

BIIImtm splnddm 
CAnwian of, Ilo«k; Kx- 
pa-rinumiB witli, 210-1 
Lift^-oya!(s 210-1 


I)35HMATITIS, lUlANIlLAR, EQUIM 

Belgian Congo, 171, 172 
1'roaiinenC 172*1 


EjiURiASirt and MmioFiLAiiiASiH 
Animals alleeted by 
Cats: Timis, 171 
Cattle r Panama, 150, 157 
in 

Cormany, 07 
IhiBHiair i'ntkestan, 06-7 
Pam-Hitett 

Pilaria and Microfilaria 
i 'papiUoBa), 07 
nimae kMoyakvrmvi, of 
EqninoBj, 07 
Unnamed from 
Cam croons, 204 
Water Buck; Uganda, 55 


OxYOEiASis, In Horses 
Parasite 

Oxmrk epi 231 
O'^reatment, "211, 211 


SraoHOfLOiDOSis, in Horses 
Pamsite 
Btrmgylw, 231 


’DiSEASEs, ^nx^^cont 
Takmiahis 
Aniiualn ariccUnl by 
Dogs 
ParasiiiO 

ores*, 87 

lb‘e«aijnent, 100 
Hlioep: IHiodefiia, 52 
FarasHes 

1\ ovk of Dog, (jydkcmm 
oviH of Sheep a Stage 
of, 87 


G KNKRAL RePERKX^'ES 

Antlndminti(‘s ; Eilicaey Tests of, 
101 sqq. iiU), 105 
Worm-juice- injections and Eosino* 
pliilia, 234 


PakavSitbs otlim* ilnin tliosc grouped 
wiili Diseases, supm 
Aaearidid pertiplelllwm ; in Fowls ; 
Treatment, 106 

(\ylicosiomuni gmius In Horses, 
211 

TrcainnoiT, 212, 211 
(hjHi/kenm om^ in Blieep, 

87 

Distoma 
eehmatmi, 107 

lihlewm^ n, sp,, of Frog: SoutE 
Africa, 107 
Faf^eiola he/patim, 168 
in Blieep': Eliodesia, 61 
Filaria 
bancroflk 171 

mmUh, one resembling in Cats s 
Tunis, 171 

l0(h 173 

Unnamed ; Resembling F. im- 
* w/diw, 171 

Fluke, m FaxawUt Mpatiea^ Bupm 
GaBt'mlkem aej/yplimm : Belgian 
Congo; Bionomics, 167 
Habrottomasp,, Conjunctivitis duo 
to, 160-71 

Hmmomhm cantorim in sheep 
Bionomics of, 87 
Incidence 
Rhodesia, 52 
Union of S. Africa, 204 
Ueterahis papillma, in Fowls; 
Treatment, 106 

Hodular Worm (Onchocerca sp.) 

of Intestines in Sheep ; 
Rhodesia, 52 

Schistosoma, Bilharzia, snpm 
SchfOBknmn 231 

Stomach-woms in Sheep j Control 
« measures i tJ.S.A., 87 
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Subject iTidex, 


Helmiiitliotofly —eont 

PaBASITB.^j &0 .— 

T APE <W OEMS s ill Siieep : Union ol 
Soiitli Africa, 201-2 ^ 
Tricliinae; Transmission Experi¬ 
ments on, 108-9 

Tiiichoxema ; in Horses, 231 

Wire worm, see Eaewonelt'us co?i- 
toiiiis, sup'ra 

ITorms found in Horses affected 
with Dun-sickness ; 
Union of S. Africa, 59 

Kecoat Literature, 63, 133-5, 268-9 

Hens: fJoecidiosis, lute.stinal, in, H5 

H©^“Cii©lera: Panama, 147 

Eecent Literature, 136, 270 

Sjmptoms ; those of Haeinorrhagic 
Septicaemia like, 242 

Tinis of, 123 

Horse-Pox: India, 59, 262 

Horse Sickness 
Incidence 

Belgian Congo, 188-90 
Bhodesia, Southern, 48-9 
Union of South Africa, 55, 57, 
59, 200-1, 207, 209 
Insect Tectors, 189 
Prophylaxis, 48-9, 55, 57, 190, 
200-i, 207, 209 
Staggers, Subsequent to, 201 
Treatment by Camphorated Oil, 
190 

Hursejs 

Breeds, Breeding, Feeding, Condi¬ 
tion, and Diseases ; 
French Africa, 

254 sqq. 

Diseases and Affections of 
Anaemia 

Infectious, 57, 113-14, 234-5, 
248-9 

J usect- transmission, 113-14 
Pernicious,^ due to Trypanoso¬ 
miasis, l5Sn. 

Anthrax, 59, 198-9, 259, 260, 262, 
263 

Botrio mycosis, 14 
Contagious Abortion, 65 
Stomatitis, 65 
Dourine : India, 197 
Bun-sickness, 59, 202 
Lpithelioma, 'of the Eye, 171 
farcy; India, 263 
Fllariasis and Microhiariasis, 96-7 
Camblan Horse-Sickness, 255 
Clahdem, 14, 69. 198. 206. 


Horses— eonf. 

Diseases and Affections of'—coni 
Habronemic Coiijiiiictiviiis, and 
C ramiioiiia, 169, 170-1 
Haemorrhagic fScpticaemia, 259^ 
200, 261 

Harness Wounds, 14 
Helminthic 

Investigations of, 231 sqq, 
Treatmcuit, 232-3 
Horse-pox, 50, 263 
Horse-Bickness, 48-9, 55, 57, 59, 
188-90 200-1, 202„ 
207, 209 

Breeds Besistant to, and the 
reverse, 190 

Inffnenza, 14, 59, 206, 263 
Jagziekte, 59, 202 
Kumri, 196, 197, 258, 263 
Lympliangites 
Common, 14 

Epizootic, 13-18, 59, 107-8, 
174-80, 206, 255, 257, 
262 

Ixodic, 95 
Ulcerative, 17, 65 
Myiasis duo to Ghrysomfiu macel* 
hr la, 161 
Nuttalliasis, 5 
Osteoporosis, 267 
Parasitic Cutaneous, 59 
Piroplasmosis, 5, 59, 258, 263 
Babies, 263 

Scabies or Mango: Union of 
South Africa, 206 
Skill Diseases, Parasitic, 59 
Blapziekte, 202 
Staggers, 42, 201, 207 
Strangles, 59, 197, 263 
Summer Bore, 171-3 
Tetanus, 59, 255, 263 
TrvpanosomiaaeH, 151-3, I55w*, 

256, 264 

Clinical ManifoBtations of, ia 
A^enezueia, 155^, 
Dourine, see also Slapzfelite 
heloWf 202 

Eritrean form, 221, 222 
(rambian, 255 
■Moroccan, 6-8 

Surra, 59, 192, 197, 198, 199, 

257, 258, 262, 263 
Typho-Malaria, 255 
Zanari, 255 

Etects on, of Injection of Gmim* 
phU%8 larvae Extraot* 
235 

Experimental Infection of, with 
Epizootic Lymphan* 
Mtis, 107-8 

Insects 'Infesting, 95, 96, 240 ' 
Parasites, >' 

Condi* 
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Horses-— 

Pifera-sitoH—wfi* 

C^[!Hiro|ilii!idae; Xmu iiilVsti'd 
h}\ 

(kdmfhUim iniodmiliiS Ijarvae; 
Afock^ <k' Kntrv, III 
Ij^purmia erig^ui, 2«1T 
kk;v|>arK)Boiiif‘« kf 
ppemmh 
'/•irmr, 83 

Imapiinga* or Black ijiini*’, in Cattle j 
Ihiioii oi‘ Boutk Africa, 
fkk 203 

liiipala: InIVcied with 'Orypano- 
WOUlCHt r>H 

lnilii€iixat Equlnet 14 
l»ckl<aic<‘ 
fridhk rok 203 
IJaiofi of South Africa, 200 

Iteii, Madf m Septkaemia, Mae- 
morrliagie, € 0 taae- 
000 


Ixod icLy mplianglils, .srcwul^fLy m- 
pliaagltis, Ixodie 

Jaelcals: liatucH iu, 247, 248 

nJagxielite* in li'orHcs 
Iruddme.* 

Kata.k 09 

Union of South Aftk^a, 202 
Flaui apparwitiy the Cause of, 202 

or Jlioolak, in Oamolu, 
India: Symptioms, 

Treatment and Pro¬ 
phylaxis, 43*-4 

J0ltiie*0 Iteeaae, in Cattle; India, 
201 


Kala A»ar» nee Leislimatiiasis 

Eeratitls, in JDogs with Trypam^ 
B$ma mafommm* In¬ 
fection ; Frequency of, 

\m 


Cats ajad'Eittms 

Kwni'ft in Horses 
!ii6idene4) 

Afisam, lOCk 107 


l.al» 0 rat 0 ry Work, Bee Ecp#rts 

Eamaielcte^ in k\attle; Union of 
South Africa, 05 , 56 | 
50 , 20 :i 

CtuiBatioii; Crass Toxin Theory, 56 

IteHearelics on, 203 

Eeislmiaiiiasls (Kala Azar)» 70-1 
Expcrhnental, with Canine Virus, 
70-1, 151 

Parasit<‘.H 

CeiBhiiuiiiia 

(lonorrmi Infection {exporiinen- 
ial) in Mice; Oiler- 
encGB from that of 
L. iropivaf 71 

iropim Infection (experimental) 
in Mie4‘, 70, 151 

Kecont Literature, 120 , 130 , 265 

Leprosy, Oisc^aso nwnibling In Coats: 
Togoland, 127 

Llye Stock, Parasites of, Control, 
&:c., of, 86 

Lteards 
Parasites of 
Coocidia, 146 
IsoBpora, 146 

Louping-Ill in Sheep, 251-4 
Insect Vectors, 251 sqq. 
Post-mortem Findings, 251 
Prophylaxis; Inoculation, 253-4 
SyniptoniB, 251 
Transmission 

Experimental, 251 , 252 nqq, 
Natural, by Ticks, 251 sq!p 


L^wgsictoess, me Weiircpiiett- 
nicnla, Coatagiciis 


LyiiipitaBgites, C^wmoni, 

Equine, 14 

Lympliangltls 

Epizootic, Equine, 13 - 18 , 69 , 107 -S, 
174 - 80 , 255 , 259 , 262 

Incidence 

Burma (Eangoon), 262 
French West Africa, 255 
German East Africa, lOS 
Italy (near Eome), 180 
Mauritius, 259 , 

Union of South Africa, 266 
Intra-Palpobral Beaotion in Diag¬ 
nosis, 13 -M 

Parasites associated with ' 
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Sliced ImM, 


LympMarngitm-fonl 

Efizootiij Equine— 

Parasites associ ited witli— coat 
Ci'yptocoeeusfardnimosu^i coat. 

CiiltivaiioB of, and Develop- 
incut ol, in tlie Horse, 
174-80 

and Exporiinental Inocu¬ 
lation -witli, 107-8 
llonilia eapsulatm Ciiltureof, 108 
Propliylasis, 200 

Eecent Literature, 63, 04, 135, 
136, 269 
Treatment by 

Autolysed Yeast Extract, 16-17 
Leucooyte-Tlierapy or xiseptic 
Pyoiiierapy, 17 
Pyotberapy, 14-10, 17-18 

IxODio: Animals aifected by; Eti¬ 
ology I Locale, 05 

UxxEEATiVE, Equine 
Incidence: Uganda, 55 
Parasite associated witli 
Preiz-Nocard Bacillus, 17 
Becent Literature, 63, 64,135,138, 
271 

Treatment by Leucocyte-Tlierapy, 
17 

Mad Itcti, see Septicaemia, Hae- 
sncrrliaglc,Cutaneous 

Malaria 

Avian ; in Canaries, due to Masmo- 
flhim relktum : Algiers, 
227 sqq. 

Eecent Literature, 02 

Mai de Caderas, see under Try- 
pancscmilases 

Malta Fever, see Undalasat Fever 

Mange 

Demodectic, of Cattle, Dixiping for, 46 
in Cattle: Nyasaland, 46 
Eecent Literature, 63, 132 

in Horses, see Scabies, Equine 

Mbori. Disease resembling, in Moroc¬ 
can Horses, 221 

Mealle Poisenlng in Cattle : Dnion 
of South Africa, 207 

Metameaii Parasites 

Diseases due to (see also under 
Names), 10-13,78-107, 
158-73, 230-8 

of Live Stock; Control and Treat¬ 
ment of, 86-7 sm 
Eeeent literature, 62-3,136-5,266-0 


Mice 

Esxxeriments on, with Canine Leibh- 
iiicmiasls, and with 
L. Iropka Infection ,151 

WiiiTB: JjeiblimaiiiasiB (liApcrt- 
mcnlal), in, 70-1 


Microscopical Work, see Reports 
off Laboratories, 


Mtscellaiieoias, 42 0, 120-8, 190-0, 
240-50, see Separate 
Headiugs lor Topics 
dealt with uiuhu’ this 
Tcu’in 

Photodynamic Action of Tropical 
Himliglit, 210 "50 

Eecent Literature, 05, 138-40, 272-3 


Monkeys 

African TicL Never (Experimmial) 
ill, 158 

Parasites of 
Bilharzia, 231 


Mules 

Anthrax-free, in British Uuiana ; 

owing to Vaccination 
on Arrival, 209 

Diseases of 
danders, 200 

Horse-Sickness, 40, 55, 57, 200 
Lymphangitis 
Epizootic, 108 
Ixodic, 96 
Ulcerative, 55 
Nuttalliasis, 5 

Tiypaiiosomiases, 52, 65, 207, 210, 
259 

Surra, 207, 250 

Insects Infesting, 240 

Mycctic Biseases,see also tymplian- 
gitis, Epizactie 

Eecent Literature, 63-4,135-6,269 

Parasites 

Blastomycetes in Dogs* Livers, 71 

Myiasis, in Vaiious Animals, with 
Causal Agents, q «?. uho 
under Entonittlcgy 

Bovine 

Causal Agent, 161-3 

Incidence 
Panama, 161-3 

Study on Screw Worm as Cause of, 
161-3 


Magana,#eew#rtfyp^»pi#iiMs€>i 
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Niiltaliiasis, set iitidcr Pir^pIaS’* 
inosls 

Dedemat Mjili.unaiit; imiV-rtMiiial 

l) ia.pioKUH, 242 

#ste 0 p 0 r 0 sis, In Hoiwnh: 

257 H 

#sCriciies : Pani,l>’S!K in, dun in Wiro- 

wonsw: IfnioJi of 

Kout-h AfrioUj 204 

©xcii, Hee CaWIc 

Parasitic lataxlcatloii; Aiuipliy- 
la<v(io Natiivu of, 234-5 

Paresis^ or d\ie to 

'rrvpaiiortoino Infec¬ 
tion : V'onozucln,, 165» 

Pallialagical Warlc* nm Reports of 
laboratories, iAc* 

Pellagra; Plioto^cnsitsmiion in, 249 

Peste dos Polmoes or Mai dos 
PolniooH (AbscoHS Pla- 
jy:n<s or DiH(mBc),i5razil: 
r.auKai A.i^nnt; 8ymp- 
loiiis, St‘ii«onaI Jnei- 
dfMuco, 18 “19 

Plieasaols: (JonoidioHia, hitoatinal in, 
145 

PI§co»» 

Eaetmti'whom>im e&Umbmt n »g*, 
In* 1,57 

PigSf lOT Swine 

Pifoplasiiioses (PiRoin.^rtMo^w or 

NOTTAI.L- 
iAHiH, and TuinonarA' 

m) , dm East 

Coast fe¥er* led- 
water, 4^?* 

Aiiimak atfcctod and l^Kporimonted 
on; Panama, 150 

Babkhja»i« 

Bovine (Endwate), 36* 4fE50, 60, 
146^-50, 200, 207, 258, 
250 

Complleating Eiiidcrpcst; Efeet 
on Jjosions of FoartE 
Btomacli, 187 
PftMites* Ml 
in, Brain, 147 «f/f 
Post-mortem Blindings, 147 
Prophylaxis, 200, 261 
Rownt Litiimtnra, 120, 265 
Byrnpioms, 140 


Piroplasmases— 

BABEStASLS —mnL 
Canink, 55, 150 

PXm'iNK, 5, 50 
Asscb 

ParaHii.OM; Morplioiogy of* 
150“-! 

Sytupioiiis, 151 

TToa-tmo-nt, 151 
Parusiles 

mmplmma eubullu 5 
fn<;i(itmc<\ Ail 1A>rms, in All 
Animals affected 
AlViiui: A'anoiis parts, 150 
Anna/im Koutli, 5 
Bulgaria, 36 
(Wlon, 257 
Colombia, 118, 140 
Blritnai, 6 
Knrope, 225, 226 
Uermaii Itlast Africa, 150 
India, 50, 60, 258, 250, 203 
Italy (Cisalpine), 227 
Morocc'o, 5' 

Manrii.iiis, 250 
ISiyaHalajul, 150 
I^anaiua, 146 mj. 

Rliodcwiu, Boutlicrn, 40-5O 
Swifxcrland, 225-7 
Uganda, 55 

Union cd’ South Africa, 20fl, 207 
1J.S,A,, Culf Coast Region, 147^ 
148 

NUTTALLlASm 

Equine, 5 
Farasit(;8 

NdfdUa eqm'f 5 
SymptoruH, 5 

ParasitcH 

Piro plasma or Babesia 
bi(ie>mmnw,, or htgmmias 6, 187» 
220, 257 

BiologicaUdiaraotcrs, 5-6 

hi Catth;; Ihwiaraa, 147, 148^ 
I5<1 

Uocale of, 147 sqq. 

I nooiiliition Experiinente 

with, !50 

Pick "borne, 147, 148 
divergam^ 3 

of Binropean Rod-water, 226 
Unnamed,' of Italian Rodwateri 
227 

Iteopliylaxis, 40, 50, 86 
Vaccine for, 56, 200 

Bocont Literature, 64, 129 

Besoarcliea on, 263 

Tubilbeiasis 

Oompiicating Rinderpest; Eflcet 
bn Lesions of Fomrlli 
Stomach, IS7 
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■Subject Ind&c. 


Plri>plas!ii#ses— coni. 
Tiieileriasis—co« t. 

Parasites 

Theileria juirva, 187 
One like in Antelopes, 83 


Flant Poisons, bee under Botanical 
fieferences 


Pleiiro-Pneiimoiiia, Contagions 
Absent irom Union of Sontn Africa 
(1916-17), 206 
Aiiimalfc Affected by 
Boviiies, 60, 13G, 187, 263 
Proplivlaxis and Treatment, 
136, 187 

(ioats, 55. 60, 107, 261, 263 
Sheep, 55, 60, 263 
Incidence in all xiiiimals 
Africa: Various parts, 187 
India, 60, 197, 263 
Nigeria. 202 
Bhodesia, Soul kern, 48 
Propkylaxis, 262 
Becent Literature, 136 
Treatment {Native), 262 


Poliomyelitis; Canine: New York, 64 


Folmoes# Feste dos^ or Mai dos 
(Abscess Plague), Bra¬ 
zil 18-19 


Polysieiiritls AyIhhi, Yitamines in 
relation to, 65 


Proteosoma Infections, of Can¬ 
aries, Algiers, 227 sqq. 

Protozoology, 1-10, 07-78, 141-58, 
213-30 

PaorozOAX BisrSAhEs see Aaaplas- 
mosis; Coccidlosis, 
PlroplasmoscStSpi- 
rocliaetoses, Try- 
patiosomlases, 


Parasites, see also %mder Diseases 
due to 

Anaplasma-Mke Bodies in Cattle: 
Panama, 147 

Coccidiidea; G-enera grouped 
under; families as 
Olassiffed by Legex, 

im 

Coceid!a» Two Binds in BoyinB 
Coccldloses, 142 aw. • 


Protozoolofly—cent. 

Parasites— eonf. 

Cocoidium genus, Classification of, 
146 

cimknh; Meaauremoiiib of, 146 
riagellated, Role of, in Infective 
Processes of Intestines 
and Liver, 72-4 

Flagellates, Iiiiestinal, of \^erio- 
brates; Plurality of, 
0, 10 

Giardia enniadi; Action on, of 
Certain xVntisepties, 
&c., 229-30 

Haemotriokomonas n.g. 

H. eolimhae n.sp., Patliogeni- 
ciiy of, ^157 

Intestinal of Rabbits, Action on, 
of Certain Antiseptics, 
&c., 229-30 
Isospora genus 

Classification of, 146 

Infections with; Pkilippines, 
Animals affected, 146 

Species 

Mgemina in Kittens; Mea¬ 
surements of, 146 
Unnamed, in Lizard, 146 
Khssiella cohaym; Organism 
resembling in Ouinea- 
pig’s Kidney, 146 
Resembling fifirochaeta theihri, 
in Cattle: Panama, 150 
Sarcosporidia, in Cattle : Panama, 
150 

Trickomonas; New genus oU 
see Haemotrichomo- 
nas, supra 

ReceniTfiterature,61-2,129- 30,265-6 
dtiarter Evil, see Blaeicqnarfer 
EaBbIts 

Bacteria and Protozoa of futmiino 
of, Action on, of (for- 
tain AntisopiicB, Toxic 
Balts, and Alkaloids, 
229-30 

Diseases of * 

Goccidiosis, Intestinal 145 
Experimental 

Babies, 19, 20, 24-5,181, 182 
Toxoplasmosis, 74, 75 

Parasites of 
Ooecidiuu euni€ul% 146 

Two cases of Natural Immunity of, 
to Babies, 181, 18^ 

EaMes. 19-25* 114-15 

Animals‘affected by 
Dogs, m, 115, 185, 242, 247^, 
251, 257, 258, 262, 

Soudan form, Nondrans- 

ffiissiMe to Mmi 



Subject In(hi\ 
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RalieS'* rfjrtL 

Animals al'lVctal b.v—fv^w/. 
in 

Iforsas, 

Jm*.kaK iM7, 2M8 
iHilVrmiUal IMa,gnosis, 212 
Kxiirrimmitsil 

ikt!iipa.W‘!l ’\\iili t>hi‘ saiui* in 
H), 20 

of Iiijootiou of 

No!i-S|H‘cilio iA>ivi^‘u 
»SuhKtanc(% 2:> 4 

Two n{ Nainra.1 linnnmifv 

Im!uuoiHa.iion of lla.h- 
bils by Uio, Pklsalix: 
W(‘1hod, 114 L7 
hmideiUH*: All Animals 

C(\yi<»n, 2o7. 2oH 

Proiiali Wosi Afrira, 217 H 

India, 00, 2l»o 

217, 248 

Houdaii (Fnaudi), 2*17 
N’C'M'n Bodi(% 25! 

ProH(m<a‘^ of, posi-morieiu : Si^;- 
iiifloaimo of, 115 

Paralytic 

Ncirrl Bodies when*. f<Ht!id in, 25! 
Eecciii Liicralurc, 04, 150, 157, 270 
»%m|rlomHM 217 H 

aiid IViaiinH : i'Wporimcnla! ; Atui- 
Io)»ics !Hd\Y<‘cn, 10 

Virus of 

Afmorptiou by llcalt-by Mucous 
M(‘iubmncH, 10, 21 

lHffu4on of, in 
Plyc4'rj}i<% 181 2 
Xoriual SalliH* Solution and 
ill hocke'H Fluid, H), 
22 

vltro^ ill Brains and Orirans, 
IHi, IH2 

IHstriiMitiun of, HxncnmcniHoiu 
185 0 

^imicralisniion of, Post-tuoricuu 
Experimenis on, IB!, 
ih:i -4 

frupcriuc»nbility to, of IH^ogtivo 
TraidiS o! Young Ani¬ 
mals, 181, 1824! 

Passagi^ of, from Mother to 
Poet us, 185 

fT‘os(a'it in 
Blood, 247 
Sploon, 240 7 
of Eabid Ouinca-pig, 19,21 
Supmitmal (Japsulcs, 10, 22 ' 

Transinission of, Ponci^^ptiouaB 
KxiwrimmitH on, 181, 
182 "'5 

ffcmlitary, 182 

1’wo C'^ascB of Natural Imtmmity 
to, in rKxporimcntall 
llabbitB, iHl, I82 


Emilies —emit 

Virus 

UhiHl 

< imposition of Blood (Corpus * 
cli'-s ill Ra,l)bitK,Kx|)cri- 
mcmiaJly hmciilated 
with, 24-5 

Sirc(‘t 

Kxpcrimmda! Diagnosis by ITso 
of (Uiinoa-pigs, 22-5 
Sym pi,oni atology, 2! ^ 

"West African 

Not always Virulent, 248 

Rats» Trypaiiosonu^s cd: Maxagaii- 
form 'in/uas lAuitro- 
somes, b 

Reeent Literature {see atm imder 
Kacdi Topic), 51-5, 
l2iD4d, 255 75 

Red Eysentery* levlnes, m Coe- 
cMlesIs, Intesilnal, 
Bovinw 

Redwater in Dal i/lc, scr aha Plr 0 « 
plasmoses (Babe¬ 
sias is, Bovine) 

as D.muplication in Binderpcsi, 115 

Bullish 

Dausai AgenJ, 5 
li)is(‘.ct Vector, 115 
d’l’ealnuuit by 
Salt Drenches, 5 
Tartar Kinetic, 5-5 
IB‘Ceut Literature, 129, 2fi5 

Eelapslng fever, Afrleaii (Tick 
Kevor), sec African 
lelapslng Fever 

Eeports, 4bdH), I9e--210, 25b (14 
Amin (19I7-;IH), 25b 
Bengal Vidm'Inury (kdlege and Dlvil 
Veie-rinary Dcipari- 
incut DPHb 17), 198 
British Duiana (1915), 299 
Btinua 

Divi! Ve,te.rlnary Departiueut 
{1919 47), 199 

Eangoou Municipality (19l7'"-18), 
292 

Coyion (1917), 257-8 
Duala, Damoroous, Famsitie DiseaBos 
at (191B), 294 
Gold Coast (1917), 258 
India 

Bihar and Orissa (1917 AS), 25(M 
Madras Presidenmy (l9ifDI7)j 258 
Muktesar I'iaboraluties 
(1916-17), 199 
* (1917-lB), 259411 
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Subject htdex. 


Mcports— foni. 

rnited Provinces 
{1910 17), o9 
(1917-18), 2 ^ 2 - 1 - 
Blaiiriliiis (1917), 259 
Nigeria (1910), 201-2 
NTHsalaiKi Prot<H‘t()r<jfe (lUlO-l?), 
40, 122 

^iouttierii (1917), 208 
Encjiiiiy ou Arri<*aii Coast Fever, 
Ae. (1017), 47 

Veterinary Bacteriology (1910), 48 
Uganda Protectorate (1916 47), 58 
Union of Africa 
(1915 16), 55 

(1916-17), with Appendices, 199, 
204 
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